ARMY |TM 11-5820-401-34-2-2 
NAVY NAVELEX 0967-LP-432-3030 
TECHNICAL MANUAL 
DIRECT SUPPORT AND GENERAL SUPPORT 
MAINTENANCE MANUAL 
VOLUME 2 OF 2 


DIRECT SUPPORT 

PERFORMANCE 

TESTS USING . 

AN/GRM-114A PAGE 4-2 


DIRECT SUPPORT 

PERFORMANCE 

TESTS USING 

TEST CABLE NO. 1 

AND TMDE PAGE 52 


GENERAL SUPPORT 
MAINTENANCE 
PROCEDURES PAGE 6-12 


RADIO SETS 
AN/VRC-12 (NSN 5820-00-223-7412), AN/VRC-43 
(NSN 5820-00-223-7415), AN/VRC-44 (NSN 5820-00-223-7417, 
AN/VRC-45 (NSN 5820-00-223-7418), AN/VRC-48 
(NSN 5820-00-223-7433), AN/VRC-47 (NSN 5820-00-223-7434), 
AN/VRC-48 (NSN 5820-00-223-7435), AND AN/VRC-49 
(NSN 5820-00-223-7437) 
RECEIVER-TRANSMITTERS 
RADIO RT-246/VRC AND RT-246A/VRC 
(NSN 5820-00-892-0623) 


RT-542/VRC AND RT-524A/VRC (NSN 5820-00-892-0622) 
DEPARTMENT OF THE ARMY AND NAVY 
16 APRIL 1984 


TM 11-5820-401 -34-2-2 
EE150-JA-MMM-020/E154 VRC 12 


c4 
Change DEPARTMENTS OF THE ARMY 
AND THE NAVY 
No. 4 Washington, DC, 1 September 1995 


Direct Support and General Support 
Maintenance Manual 
(Volume 2 of 2) 


RADIO SETS 
AN/VRC-12 (NSN 5820-00-223-7412) (EIC: GCC) 
AN/VRC-43 (NSN 5820-00-223-7415) (EIC: GCD) 
AN/VRC-44 (NSN 5820-00-223-7412) (EIC: GCE) 
AN/VRC-45 (NSN 5820-00-223-7418) (EIC: GCF) 
AN/VRC-46 (NSN 5820-00-223-7433) (EIC: GCG) 
AN/VRC47 (NSN _ 5820-00-223-7434) (EIC: GCH) 
AN/VRC-48 (NSN 5820-00-223-7435) (EIC: GCJ) 
AN/VRC-49 (NSN _ 5820-00-223-7437) (EIC: GCK) 


(USED WITHOUT INTERCOM SETS) 


TM 11-5820-401-34-2-2/NAVELEX 0967-LP-432-3030, 16 April 1984, is changed as follows: 


1. Remove old pages and insert new pages as indicated below. 


Remove Pages Insert Pages 
[4-39] and_4-40] 4-39] and _ 4-40) 
oe oe 
4-51 through 4-54) 4-51|through 4-54) 
[4-71] and_4-72] [4-71] and_4-72] 
[4-85 |and| 4-86] Hessland es 
soot ects 
|4-97|through_ 4-100! [4-97] through 4-100] 
[4-103] and| 4-104] [4-103] and_4-104] 
4-113] through| 4-116) [4-113 through 4-716 
[4-137] and| 4-138] [4-137 and_ 4-138] 
2s thrauatl +78 [5-73|through_5-76) 
| 5-83 |and_ 5-84, 5-83 land_5-84 
ese) hrouant 5-28 '5-95|through| 5-98) 
'6-11| and] 6-12| [6-11] and/6-12] 
[6-41] and 6-42 [6-41] and_6-42| 
6-47 |and_ 6-48) [6-47 jand| 6-49] 


2. File this change sheet in front of the publication for reference purposes. 


This publication is required for official use or for administrative or operational purposes only. 
Distribution is limited to US Government agencies. Other requests for this document must be 
referred to Commander, US Army Communications-Electronics Command and Fort Monmouth, 
ATTN: AMSEL-LC-LM-LT, Fort Monmouth, New Jersey 07703-5007. 


DESTRUCTION NOTICE -- Destroy by any method that will prevent disclosure of contents or 
reconstruction of the document. 


By Order of the Secretary of the Army: 


DENNIS J. REIMER 
General, United States Army 
Chief of Staff 


Official: o | 

Pe B. HUDSON 

Acting Administrative Assistant the 
Secretary of the Army 


By Order of the Secretary of the Navy: 


ROBERT AILES 
Rear Admiral, United States Navy 
Commander, Space and Naval Warfare 
Systems Command 


DISTRIBUTION: 


To be distributed in accordance with DA Form 12-51-E, block 4052 
requirements for TM 11-5820-401-34-2-2. 


TM 11-5820-401-34-2-2 
EE150-) A-MMO-02C/E 154-VRC-12 


C3 
Change DEPARTMENTS OF THE ARMY 
AND THE NAVY 
No. 3 Washington, DC, 1 J anuary 1990 


DIRECT SUPPORT AND GENERAL SUPPORT 
MAINTENANCE MANUAL 


VOLUME 2 of 2 


RADIO SETS 
AN/VRC-12 (NSN 3820.00-223-7412), AN/VRC-43 (NSN 5820-00-223-7415), 
AN/VRC-44 (NSN 90:223-7417), AN/VRC-45 (NSN 5820-00-223-7418), 
AN/VRC-46 (NSN 3620-00-223-7433), AN/VRC-47 (NSN 5820-00-223-7434), 
AN/VRC-48 (NSN 5820-00-223-7435), AND AN/VRC-49 (NSN 5820-00-223-7437) 


RECEIVER-TRANSMITTERS, RADIO 
RT-246/VRC (NSN 5820-00-692-0623) AND RT-246A/VRC (NSN 5820-00-140-9071) 
AND 
RT-524/VRC AND RT-524A/VRC (NSN 5820-00-892-0622) 


TM 11-5820-401-34-2-2/NAVELEX 0967-LP-432-3030, 16 April 1984, is changed as follows: 


1. Remove old pages and insert new pages as indicated below. New or changed material is indicated by a 
vertical bar in the margin of the page. Added or.revised illustrations are indicated by a vertical bar adjacent to the 
identification number. 


Remove pages Insert pages 

AA, and 4-2 et Mavs Be le Re A eas 4-1 through 4-2.1/(4.2.2 blank) 
APU FANG LAAT 8 ssc tase at atte Ged pilsenaela wealth oe 4-17 and 4-18 

4-29 ‘and: 4-308 eich eee ets ee ee 4-29 and 4-30 

4-31 and 4-32... eee 4-31 and 4-32 

4-35 and 4-36.00... cee eee ee 4-35 and 4-36 

A-39: ANG AAO ys cai lle a anls wet kota gexed Makeents 4-39 and 4-40 

4-67 and 4-68... 0.0... eee 4-67 and 4-68 

A123 ANG ANA es ays feey o hella aie Sate ote Bie aces, Aare STegs 4-123 and 4-124 
4-175 through) 4-180. ce ee ee 4-175 through 4-180 
4-183 through 4-186 ........... eee eee 4-183 through 4-186 
4-193 through 4-196..................... 00.005. 4-193 through 4-196 
4-203 through 4-208 .................. 00.02, 4-203 through 4-208 
4-227 ANG. 4-228 nis eee Ree ek aie ee ei eS 4-227 and 4-228 


Digtributies exiortaed f the Bopartscaat of Detonse aad DOR esatrastere only 
fer offetal cco er for edadnictration or eperatlendl porpecas. This datarmbantion 
was made on 4 Besember 1969. Other requests for this document will be 
referred te Commander, WS Army Communeations-Hectronits Command and 
Fort Meameouth, AYTM: AMSEL-LC-ME-P, Fert Meumeuth, 1) 07763-5000. 


DESTRUCTION NOTIC!—Bestrey by any method thet will prevent dleclecure of 
contents or reconstruction ef the document. 


Remove pages Insert pages 


4-233 through 4-286 ...... 066.0: cee ee ee ees 4-233 through 4-236 
5-35 through 5-38... 0... kee 5-35 through 5-38 
5-101 through 5-108 ..................0....0000. 5-101 through 5-108 
5-141 and $9112. vee oe eae eee ee 5-111 and 5-112 
5-119. through 5-124... eee ees 5-119 through 5-124 
5-133: through’ D-136%.9 sos ae qcaeh ac aatcee: aden tcndactetea acteteaaes 5-133 through 5-136 
5-143 through 5-148... 2... kee 5-14 through 5-148 
5-191 through 5-196... 2... ee eee 5-191 through 5-196 
5-199 through 5-204 ...... 2... cece eee ees 5-199 through 5-204 
6-61 aNd 6-62... cece eee e nese eee ees « 8°61 and 6-62 

Figure FOr2. 0. veceie tee ee ee ee Figure FO-2 

FIQUIE FO “Sic. teencreteciteeiicntl in ate tee a dt et seatacctahtae a date Figure FO-3 

FIQUIC: FOB i ict coisa Grab elect aeons aka atewckenie alee Figure FO-8 

FIQUIO FOST 2iico cca eae ae nae eee eS Figure FO-12 
FigureFO-1 bis cicada nae Reeds alee ed added wate Ghilg ona ont Figure FO-15 


2. File this change in front of the publication for reference purposes. 


By Order of the Secretaries of the Army and the Navy: 


CARL E. VUONO 
General, United States Army 
Official: Chief of Staff 


WILLIAM J. MEEHAN II 
Brigadier General, United States Army 


The Adjutant General 
JOHN C. WEAVER 
Rear Admiral, United States Navy 
Commander, Space and Naval Warfare 
Systems Command 
DISTRIBUTION: 


To be distributed in accordance with DA Form 12-51 DS/GS 
requirements for AN/VRC-12-49. 


TM 11-5820-401-34-2-2 
EE 150-) A-MMO-02B/E 154-VRC-12 
C2 


CHANGE DEPARTMENTS OF THE ARMY 
AND THE NAVY 
No. 2 Washington, DC, 1 October 1987 


Direct Support and General Support 
Maintenance Manual 


Volume 2 of 2 


RADIO SETS: AN/VRC-12 (NSN 5820-00-223-7412), AN/VRC-43 
(NSN 5820-00-223-7415), AN/VRC-44 (NSN 5820-00-223-7417), AN/VRC-45 
(NSN 5820-00-223-7418), AN/VRC-46 (NSN 5820-00-223-7433), AN/VRC-47 
(NSN 5820-00-223-7434), AN/VRC-48 (NSN 5820-00-223-7435), 
AND AN/VRC-49 (NSN 5820-00-223-7437) 


RECEIVER-TRANSMITTERS, RADIO 
RT-246/VRC (NSN 5820-00-892-0623) AND RT-246A/VRC (NSN 5820-01-140-9071) 
AND 
RT-524/VRC AND RT-524ANVRC (NSN 5820-00-892-0622) 


TM 1 1-5820-401-34-2-2/NAVELEX 0967-LP-432-3030, 16 April 1984, is changed as follows: 


1. Remove old pages and insert new pages as indicated below. New or changed material is indicated by a vertical bar 
in the margin of the page. Added or revised illustrations are indicated by a vertical adjacent to the identification 
number and by a miniature pointing hand. 


Remove pages Insert pages 

4-7 through 4-14..................0000000. 4-7 through 4-14 

4235 ANG: 43 5c sac tek leaecc wud aclece lhe BWA ee Swe abd 4-35and 4-36 

A129 atid 4-130) goes Seatd visee a ae galas oeasenise acta bine ul aeedindoaes 4-129 and 4-130 

4-219 through 4-222... 0... cee eee 4 -219 through 4-222 
5-O-andd- 10s ates. eee ard use Sa ee oes alee EEE 5-9 and 5-10 

5229 ANG d= 2625 svacaciee coo rntea'e Blavsie.o Malone devtece wh alent 5-25 and 5-26 

9-29" anid 5230) Me hewihs Saud ace aida Sica sea tapeeeseek ates a telss 5-29 and 5-30 

= S37 and! d= 34 i bg i ee chi eS Ee teak Me 8 2 5-33 and 5-34 

5=6 land DO 2 sss eee: inst 'e Gia, ceavre Task aay nilhs'a 41a Tie mleaasne ts 5-61 and 5-62 

5-109 and 5-110... 0... ccc ees 5-109 and 5-110 

SEL OS: atid 52196 x. evs esses ie a wt ais blo ae al Sabet ein oe ok 5-195 and 5-196 

Figure FO-7 and Figure FQ 28. 3s: oes aa whee alee eas Figure FO-7 and Figure FO-8 
Figure FO-12 through Figure FO-14 ............. Figure FO-12 through Figure FO-14 
Figtite: FO=30 fica she's cee nnkis entice Peiatic (sv bs vhs Figure FO-30 


2. File this change sheet in the front of the publication for reference purposes. 


Distribution authorized to the Department of Defense end DOD contractors only 
for official ese or fer administration or operational perposes. This determination 
wes made on 13 July 1987. Other requests for this document will be referred 
to Commander, US Army Communications-Electronics Commend end Fort 
Monmouth, ATTW: AMSEL-ME-P, Fort Monmouth, NJ 07703-5000. 


DESTRUCTION NOTICE —Destrey by any method that will prevent disclosure of 
ceatents or reconstruction of the document. 


By order of the Secretaries of the Army and the Navy: 


CARL E. VUONO 
General, United States Army 
Official: Chief of Staff 


R. L. DILWORTH 
Brigadier General, United States Army 
The Adjutant General 


WILLAM CHIAIESE 
Vice Admiral, United States Navy 
Commander, Space and Naval Warfare 
Systems Command 


DI STRI BUTI ON: 
To be distributed in accordance wth DA Form 12-51 literature 
requirements for AN VRC 12. 


TM 11-5820-401-34-2-2 
EE 150-) A-MMO-02B/E 154-VRC-12 
Cl 


Change DEPARTMENTS OF THE ARMY 
AND THE NAVY 
No. 1 Washington, DC, 1 February 1986 


Direct Support and General Support 
Maintenance Manual 


Volume 2 at 2 


RADIO SETS: AN/VVRC-12 (NSN 5820-00-223-7412), ANVVRC-43 
(NSN 5820-00-223-7415), ANVRC-44 (NSN 5820-00-223-7417), ANNVRC-45 
(NSN 5820-00-223-7418), ANVVRC-46 (NSN 5820-00-223-7433), ANVRC-47 
(NSN 5820-00-223-7434), ANVRC-48 (NSN 5820-00-223-7435), 
AND ANNVRC-49 (NSN 5820-00-223-7437) 


RECEIVER-TRANSMITTERS, RADIO 
RT-246/VRC (NSN 5820-00-892-0623) AND RT-246/VRC (NSN 5820-01-140-9071) 
AND 
RT-524VRC AND RT-524A/VRC (NSN 5820-00-892-0622) 


TM 11-5820-401-34-2-2/NA VELEX 0967-LP-432-3030, 16 April 1984, is changed as follows: 


1. Title of manual is changed as shown above. 
2. Remove old pages and insert new pages as indicated below. New or changed material is indicated by a vertical bar 
in the margin of the page. Added or revised illustrations are indicated by a vertical bar in front of the figure caption. 


Remove pages Insert pages 
LANG hss ahha wich tale ate keds: iand i 
4-23 through 4-28... 0... eee eae 4-23 through 4-28 
4-33 and 4-34.00. eee eee 4-33 and 4-34 
44] and 4-42 2... eee eee eee 4-4] and 4-42 
4-49and4-50 oo. eee eee ee 4-49 and 4-50 
4-55 through 4-60 ww. e eee ee 4-55 through 4-60 
4-179 and 4-180 0.0... cece eee 4-179 and 4-180 
5-43. and 5-44... cece cece tence eee 5-43 and 5-44 
Bel and Bed? e.sce tet sob tenet witheces B-1 and B-2 
Colsand:C-2 Guaccanicianuaea tee’ .C-1 and C-2 
BS Na a i daebbvinabaes bots a lid eybrtetad 4tatats ate anise: Slee FO-3 
FO-24 sicte cccied vig cates bea eebanaehaaees . FO-24 


3. File this change sheet in front of the manual for reference purposes. 


This publication Is required for official use or for 
administrative or operational purposes only. Distribution Is 
limited to US Government Agencies. Other requests for this 
document must be referred to Commander, US Army 
Communications-Electronics Command end Fort Monmouth, 
ATTN: AMSEL-ME-P, Fort Monmouth, NJ 07703-5007. 


By Order of the Secretaries of the Army and the Navy: 


JOHN A WICKHAM, JR. 
General, United Stutes Army 
Official: Chief of Staff 


MILDRED E. HEDBERG 
Brigadier General, United States Army 
The Adjutant General 


GLENWOOD CLARK 
Vice Admiral, United States Navy 
Commander, Space and Naval Warfare 
Systems Command 


Di STRI BUTI ON : 

To be distributed in accordance wth DA Form 12-51 literature 
requirements for ANVRC-12, AN VRC 43 through AN VRC-49 and RT- 246/ 
VRC/ RT- 524/ VRC. 


T= 11-5820-401-34-2-2/0967-L P-432-3030 


- + + 


SAFETY STEPS TO FOLLOW IF SOMEONE IS THE 
VICTIM OF ELECTRICAL SHOCK 


DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL 
IF POSSIBLE, TURN OFF THE ELECTRICAL POWER 


3] IF YOU CANNOT TURN OFF THE ELECTRICAL 
POWER, PULL, PUSH, OR LIFT THE PERSON TO 
SAFETY USING A WOODEN POLE OR A ROPE OR 
SOME OTHER INSULATING MATERIAL 


oO 


4 SEND FOR HELP AS SOON AS POSSIBLE: 


AFTER THE INJURED PERSON IS FREE OF 
CONTACT WITH THE SOURCE OF ELECTRICAL 
“SHOCK, MOVE THE PERSON A SHORT DISTANCE 
WAWAY AND IMMEDIATELY START anne es 
‘RESUSCITATION 


TM 11-5820-401-34-2-2/0967-L P -432-3030 


WARNING 


WARNING 


HIGH VOLTAGE 


IS USED IN THE OPERATION OF THIS EQUIPMENT 


DEATH ON CONTACT 


MAY RESULT IF PERSONNEL FAIL TO OBSERVE SAFETY PRECAUTIONS 


Never work on electronic equipment unless there is another person nearby 
who is familiar with the operation and hazards of the equipment and who is 
competent in administering first aid. When the technician is aided by 
operators, he must warn them about dangerous areas. 


Whenever possible, the power supply to the equipment must be shut off 
before peeing work on the equipment. Take particular care to ground every 
capacitor likely to hold a dangerous potential. When working inside the equip- 


ment, after the power has been turned off, always ground every part before 
touching it. 


Be careful not to contact high-voltage connections of 115 volt ac input con- 
nections when installing or operating this equipment. 


Whenever the nature of the eae permits, keep one hand away from the 


equipment to reduce the hazard of current flowing through vital organs of the 
body 


WARNING Do not be misled by the term “low voltage”. Potentials as low as 
930 volts may cause death under adverse conditions. 


For Artificial Respiration, refer to FM 21-11. 
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WARNING 
HIGH VOLTAGE 
is used in this equipment. 
DEATH ON CONTACT 
MAY RESULT IF SAFETY PRECAUTIONS 

ARE NOT OBSERVED. 
Remove all rings, watches and jewelry before turning power on. 
Make certain you are not grounded when working inside the equipment with power turned 
on. Do not attempt internal service or adjustment unless another person is present who 
is capable of rendering first aid and resuscitation. A periodic review of safety pre- 


cautions in TB 385-4, Safety Precautions for Maintenance of Electrical/Electronic 
Equipment, is recommended. 


WARNING 


Never attempt to lift a radio receiver-transmitter (RT) alone. Serious injury could 
result. 


WARNING 
TRICHLOROTRIFLUOROETHANE 


Fumes of TRICHLOROTRIFLUOROETHANE are poisonous. Provide adequate ventilation 
whenever you use TRICHLOROTRIFLUOROETHANE. Do not use solvent near heat or open 
flame. TRICHLOROTRIFLUOROETHANE will not burn, but heat changes the gas into 
poisonous, irritating fumes. DO NOT breathe the fumes or vapors. TRICHLOROTRI- 
FLUOROETHANE dissolves natural skin oils. DO NOT get the solvent on your skin. Use 
gloves, sleeves, and an apron which the solvent cannot penetrate. If the solvent is taken 
internally, consult a physician immediately. 
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HOW TO USE THIS MANUAL 


This manual is designed to help you maintain receiver-transmitters used in the AN/VRC-12 series 
radio sets. 


The table of contents on the front cover is provided for quick reference to important information. 
There is also an alphabetical index to help locate specific information. 


Measurements in this manual are given in both US standard and metric units. 


Read all preliminary information found at the beginning of each procedure. It contains important 
directions which must be followed to perform the task correctly. 


Warning pages are located in the front of this manual. You should learn the warnings before doing 
maintenance on the equipment. 


Paragraphs in this manual are numbered by chapter and order of appearance within a chapter. A 
subject index appears at the beginning of each chapter, breaking the chapter into sections. A more 
specific subject index is located at the beginning of each section to help you find the exact paragraph 
you are looking for. 


There are three chapters covering direct support performance tests, troubleshooting, and alinement 


procedures. Each chapter shows how to perform these tasks using a different set of test equipment; 
that is: 


1, Chapter 3 contains performance and troubleshooting procedures, using Maintenance Kit MK- 
1978/VRC and discrete test equipment (TMDE). 

2. Chapter 4 contains performance and troubleshooting procedures, using Test Set 
AN/GRM-114A. 

3. Chapter 5 contains performance and troubleshooting procedures, using Test Cable No. 1 and 
discrete test equipment (TMDE). 


The procedures you follow will depend upon the test equipment at your disposal. 


For repair parts and tools required for direct support and general support maintenance, refer to TM. 
11-5820-401-34P -2-1 (RT-246(*)VRC) and TM _11-5820-401-34P-2-2 (RT-524(*)/VRC). 


iii/(iv blank) 
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CHAPTER 4 


DIRECT SUPPORT PERFORMANCE AND TROUBLESHOOTING 
PROCEDURES USING TEST SET AN/GRM-114A 


Subject Section Page 
PS MOM PU TSS acs shea cheis-retetuol tet amisinkteadasal eee wiuunnidaans het aw evadeepledaartiatonsed | 
TF OMDESMOCEIING -xiniininssoasssadcastcatariauniebsndinisiniiasninhesi nati ed mses ataetaaiehean I 
Alinement and Adjustment ProcedureS...ccciccssc sini III 
OVERVIEW 


This chapter contains performance tests, troubleshooting, and alinement procedures at the direct 
support level using Test Set AN/GRM-114A. 


The performance tests are diagnostic in purpose. They should be used to verify that an RT is operating 
properly or to point out the existence of faults. 


If failure to meet a performance test standard confirms that a fault is present in the unit under test, the 
test procedure will refer you to a specific chart in the troubleshooting section. The troubleshooting 
charts are designed to isolate the faults noted in the performance tests. They will guide you to the 
source of defects and/or misalinements. 


Once it has identified the source of a fault, a troubleshooting chart will refer you to the appropriate 
repair/replacement instructions or alinement procedures. Because each stage of the RT’s receiver or 
transmitter sections depends upon its other stages for overall operating efficiency, the replacement, 
repair, or realinement of even one component could alter the RT’s signals enough to create the need 
for other realinements. Therefore, after making any alterations in the RT, do all the performance 
tests, even those you have done already. 
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Section | PERFORMANCE TESTS 


Subject Para Page 
MS EAGT AML patio rigs avs siohedaconeeqens tnd dal ehuny wade cindean dun rhea tanh anat Paduaaier nadine Manas 
BH 425 Volt DC Common Output Test... ccc 


Receiver Tests: 
VOLUME: Control Test is foisc dicen cststivnsida dite mecioont ota saniiiedtrennecren baninoin 
Receiver Sensitivity Test 
NEW SQUELCH Test 
OIL SOU ELC TiGSE sa nseerecatsnatatorsescenensinenirenauaxexinisatniatis coe stutuneapeastetysintatesnaaciont 
Receiver AUdIO POWeEr TeStiiciccccccccec trier csierererirererecianesernerrvaverneniniaiey 
Receiver Audio Distortion T@St.ncccctiet risers iiriieniiiienanrniiii 
Receiver Audio Response Test (Normal Mode) 
Receiver Audio Response Test (X-Mode) 
Receiver Selectivity Test 


Transmitter Tests: 
Transmitter Frequency Accuracy T@St ccicccscccecseciirecesrerinerernnen 
Transmitter Low and High Power Output Test 
Transmitter Deviation Test (Normal Mode) 
Transmitter Limiting TeSt...... cece tess essere itecstestisterstsiastinnes 
Transmitter Distortion Test (Normal Mode) 
Transmitter Deviation Test (X-Mode) 
Transmitter Distortion Test (X-MOd@)...cccciiiciieecccccciinriiiiiie 
Transmitter Squelch Tone Stability Test 
Transmitter Signal-to-Noise Ratio Test 
Antenna Information (Switching) Test 
Automatic Frequency Selection Test 


4-1, GENERAL. 


This section contains performance test procedures for use with Test Set AN/GRM-114A. They will 
enable you to determine whether or not an RT is operating acceptably. Each test procedure checks 
specific functions of the receiver or transmitter sections to help you find and isolate faults. 


Each test is complete and maybe performed individually. Therefore, you may choose an appropriate 
test to verify gross equipment failure or performance degradation of specific stages. However, this 
maintenance approach is not recommended, it is best to perform all the tests in sequence. This 
systematic maintenance approach will ensure that all faults are found and corrected. 


Faults in the RT are evidenced by failure of the unit to meet the performance standards found within the 


test procedures in bold type. When an RT fails to meet a performance standard, discontinue the test 
and turn to the troubleshooting chart referred to in the procedure. 
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4-1.1. +25 VOLT DC COMMON OUTPUT. 


PURPOSE: This test checks the RT's +25 Vdc output used to power the Vinson Systems 
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


MK-1978/VRC POWER ON 
AUX POWER OFF 
KEY RCVE 
ALL OTHER SWITCHES DOWN 


RT LIGHT ON 
BAND A 
MC TUNE KC 30.00 
POWER LOW 


MM-100E 30V 4+DC 


1. Connect MM-100E attenuated Probe A to MK-1978/VRC Pin C J ack (below Aux Power 
Switch). Connect Probe B to ground. 


STANDARD. MM-100E should indicate 22-30V. If voltage is lower or higher than 22-30V 
check power supply. 


2. If MM-100E indicates OV see Troubleshooting Chart |(paragraph 4-23). 


492. VOLUME CONTROL TEST. 


PURPOSE. This test checks the VOLUME control of the RT for proper operation. When a 1-kHz tone 

is injected into the RT ANTENNA port, the speaker should output a clear tone with no scratchy sound or 
sudden drop in volume. The absence of a tone means that the signal is not passing completely through 
the RT circuitry and could even indicate total equipment failure; therefore, perform this test before the 
others in this section. 
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4-2 VOLUME CONTROL TEST. (CONT) 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram ® : 
POWER 


SUPPLY 
PP-1104(*}/G 


ATTENUATED PROBE 
ON X-1 SETTING 


MK-1978/VRC 
GND SPKR 
oO Oo 


EL4GP370 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated In the following 
table. 


CONTRCL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 
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4-2. VOLUME CONTROL TEST. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT BAND @ 
MC-TUNE-KC 30.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER LOW 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A; 


See test setup diagram 
MM-100E 


FULLY 
COUNTER- 


01 000.0 030 000.0 CLOCKWISE 20 KHz 8KHz NORM 30 VOLTS HI-Z 


OFF ADJUSTFOR FM RCVR JUST GEN MID 20uV AUTO MID 
8 KHz DEVIATION PAST RANGE 
ON METER 
perenn EL4GP371 
TEST PROCEDURE 


1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND 
jack. (See test setup diagram ® s page 4-3.) 
2. Turn RT VOLUME control fully clockwise, then fully counterclockwise. 


STANDARD. Tone from ME-100E speaker should be clear with no scratchiness or sudden changes 
in volume at any point in the rotation of the VOLUME control. 
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4-2. VOLUME CONTROL TEST. (CONT 


3. If volume changes suddenly, if tone is scratchy, or if no tone at all is heard, see troubleshooting 
chart 4-1. 


4-3, RECEIVER SENSITIVITY TEST. 


PURPOSE. This test checks the ability of the RT to detect low level rf signals by measuring its SINAD 
at several frequencies. SINAD gives receiver sensitivity in terms of the following ratio: 


Signal + noise + distortion/noise + distortion. 


SINAD is expressed in decibels. The better a receiver's SINAD, the better signals, even weak ones, 
can be heard over unwanted internal noise. The SINAD for the RT should be at least -10 db (froma 
zero-db reference) when the rf level is 0.5 uv. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram 6) : 


ATTENUATED PROBE POWER 


SUPPLY 
Oem eerTINS PP-1104(*)/G 


MK-1978/VARC 
GND SPKR 
Oo Oo 


EL4GP370 
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4-3. RECEIVER SENSITIVITY TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT 


POSITION/SETTING 


MK-1978/VRC POWER 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
SQUELCH ON 

RT BAND ® 
MC-TUNE-KC 30.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER LOW 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A; 


See test setup diagram 
MM-100E 


FULLY 
B COUNTER 
01000.0 030 000.0 CLOCKWISE 20KHz 8KHz NORM 30 VOLTS HI-Z 


LOCK 
erieae RE FREQUEMEY Mee 


AE icaqea] | 


cone] 


o 
©# 
OFF ADJUST FOR FM RCVR JUST GEN MID O5zV AUTO FULLY 
8 KHz DEVIATION PAST COUNTER- 
ON METER DETENT CLOCKWISE 


EL4GP372 
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4-3. RECEIVER SENSITIVITY TEST. (CONT) 


Focus © Cnacyorspr 
KO) 


HORIZ 


tenon DEV ——PWR 
Kir FM /AM aie | 100 S KH p— WATTS 


tS 8 15 2 6 2xl x10 1100 


© toc © 


RF FREQUENCY MHz 


(CECEETE) 


AM VOLUME SQUELCH WI0E 


@ s 
EXTACc ror’ = INT MOD ext gen CYR 


62 55 6®@ ‘9°92 BT 


reve (DeTOFF) REFOUT CAL 
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Sensitivity Test at 30.00 MHz 


4. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND. 
(See test setup diagram , page 4-5.) 

2. Adjust RT VOLUME contro for 17-volt indication on MM-100E meter. 

3. If 17-volt indication cannot be obtained on MM-100E, see troubleshooting chart 4-6. 

4. Change MM-100E RANGE switch to SINAD. 


STANDARD. MM-100E blue SINAD scale should indicate 10 or greater. 
5. If MM-100E scale indicates below 10, see troubleshooting chart 4-2. 
Sensitivity Test at Other Frequencies 
6. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels ((1), test setup diagram C )and 


RT MC-TUNE-KC switch to frequency control settings listed below. After each frequency 
change note MM-100E blue SINAD scale indication. 


RT SWITCH SETTINGS EQUIVALENT AN/GRM-114A THUMBWHEEL SETTINGS 


41,00 MHz(BAND ® ) 041 000.0 
52.00 MHz(BAND @ ) 052 000.0 
53,00 MHz(BAND © ) 
64.00 MHz(BAND © ) 
75.00 MHz(BAND © ) 
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4-3. RECEIVER SENSITIVITY TEST. (CONT) 
STANDARD. MM-100E blue SINAD scale should indicate 10 or greater at each frequency. 


7. If MM-100E indication falls below 10 at any frequency, see troubleshooting chart 4-2. 
4-4, NEW SQUELCH TEST. 


PURPOSE. This test checks the sensitivity of the RT squelch modules (A5200, A5300) to the NEW 
SQUELCH signal (150 Hz) at several carrier frequencies. The 150-Hz signal is injected into the RT 
ANTENNA port, energizing Squelch Module Relay K5002, which unsquelches the receiver. Proper 


operation of the squelch modules is verified by CALL lamp response to carrier signal strength 
of 0.1 to 0.5 uv, not to exceed 0.5 uv rf level. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram @® 


ATTENUATED PROBE POWER 


ON X-1 SETTING SUPPLY 
PP-1104(*)/G 
A 8 
ae 25 5V DC 
; | POWER 
MK-1978/VRC 
RG-58/U 


yout 


© 


ah te Hg 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated In the Tollowing table. 


4-8 Change 2 


4-4. NEW SQUELCH TEST. (CONT) 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT 


CONTROL OR SWITCH 


POWER 
AUDIO 
KEY 
X-MODE (RT) 
SQUELCH 


MK-1978/VRC 


BAND 
MC-TUNE-KC 
SQUELCH 

LIGHT 

VOLUME 

POWER 

SPEAKER (RT-524/VRC) 


RT 


AN/GRM-114A See test setup diagram 


030 000.0 


©) tensity one DISPR 


POSITION/SETTING 


ON 
MUTED 
RCVE 
NORMAL 
OFF 


Fully counterciockwise 
LOW 
OFF 


DEVIATION (KHz) 


- LEVEL NORM 
M/AM - 1100S —xrep—werrs— 
Os 262% tO x100 
eS Ge ae 
RF FREQUENCY MHz ZERO 
MODULATION FREQ H eel af a af | Gf © 
00 150.0 = Ba) ext ace 
GEN 
al al af ala al ng aM eo row @ at led 
ex eg of RCV AUTO 
ee es a ee 6@ RG @ ma ¢ 1OMHz WARROW 
ayo 9 * 
OFF OFF (oeT orl REF OUT 
OFF iI ‘ai isi | iI 8 IF 
rr i 
ADJUST FOR 
3 KHz DEVIATION eae er 
ON METER FM SS ceiace RCVR DETENT GEN 0.05 nV_——ELAGP376 
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4-4. NEW SQUELCH TEST. (CONT) 
TEST PROCEDURE 


OEVIATION (Kt) 


0 AIESIN 6 


DEV —— PWR 
KH -— WATTS | 


SarEP 
eo mSEC/DIV— 
wo 1 5 Ot 


EL4GP376 


NEW SQUELCH Test at 30.00 MHz 


1. Turn AN/GRM-114A RF LEVEL contro! (1) slowly clockwise until RT lamp lights. (See test 

setup diagram ©) ) 

2. If CALL lamp does not light, set AN/GRM-114A MODULATION FREQ Hz thumbwheels (2) to 
00 151.0 Hz, return RF LEVEL control (1) to minimum setting, and repeat step 1. If CALL lamp 
still does not light, set MODULATION FREQ Hz thumbwheels (2) to 00 149.0, return RF LEVEL 
control (1) to minimum setting, and repeat step 1. 


STANDARD. RT CALL lamp should light while AN/GRM-114A RF LEVEL is at or below 0.5 pv. 


B 3. If RF LEVEL (1) is more than 0.1 BY, not to exceed 0.5 uv, when RT CALL lamp lights or if 
CALL lamp will not light, see troubleshooting chart 4-5. 
4. Remove cable from RT ANTENNA port. 


STANDARD. RT CALL lamp should go out. Remember, without the 150-Hz tone, Relay K5002 will not 
be energized to supply the 16 volts necessary to turn on the audio amplifiers; therefore, the receiver is 
squeiched. 


5. If CALL lamp does not go out, see troubleshooting chart 4-5. 
6. Reconnect cable to RT ANTENNA port. 
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4-4. NEW SQUELCH TEST. (CONT) 


STANDARD. RT CALL lamp should light, 


7. If CALL lamp does not light, see troubleshooting chart 4-5. 
NEW SQUELCH Test at Other Frequencies 
8. Return AN/GRM-114A RF LEVEL control (1) to minimum setting. 
9. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (3) and RT MC-TUNE-KC switch to fre- 
quency control settings listed below. Repeat steps 1 through 7 at each frequency. 


NOTE 


Change RT to BAND at 53, 65, and 75 MHz. 


RT SWITCH SETTING EQUIVALENT AN/GRM-114A THUMBWHEEL SETTING 


41.00 MHz 041 000.0 Hz 
52.00 MHz 052 000.0 Hz 
53.00 MHz 053 000.0 Hz 
65.00 MHz 065 000.0 Hz 


75.00 MHz 075 000.0 Hz 
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4-5. OLD SQUELCH TEST. 


PURPOSE. This test checks the sensitivity of the RT squelch modules (A5200, A5300) to OLD 
SQUELCH noise components (7300 Hz) at several carrier frequencies. Proper operation of the 
squelch modules is verified by the CALL lamp response to signal strength at or below a 0.1 
to 0.7-uv rf carrier level. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram ® 
ATTENUATED PROBE POWER 


ON X-1 SETTING SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 


+e 
‘esos 
rs 


te FM/AM -1100S an 
‘T4 2 ve 


RG-58/U 
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4-5. OLD SQUELCH TEST. (CONT) 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 
CONTROL AND SWITCH SETTTNGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


MK-1978/VRC SQUELCH 
POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 

RT POWER LOW 
VOLUME Fully counterclockwise 
BAND @) 
MC-TUNE-KC 30.00 
SQUELCH OLD ON 
LIGHT ON 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A; See test setup diagram 


MM-100E 


030 000.0 


Focus © Guar 1SPR 


© IN TENBITY 
1@® 


NORM 
KM /AM ~ ~1100S aetna 
aad © toc © “a 
on RF FREQUENCY MHz zero 
of c:) 
MODULATION FREO Fe os dale CEEREEE) af a a ncn 
EE] A ol al of I VOLUME vou ea OE 
zl OC A Qo AUTO 
© acc re ifr wOD ext exe = RCV! TRANS 
0 Scope IN axis var INP ncfa 10 tiz \ NARRO = 
O26 9 © @ Ts SO, \CI -@ 
OFF REF OUT F aarr 
ny” pa : \ Sh H om 
OFF aa (= 
FULLY He 
COUNTER- 
OFF FM eocniice ‘ RCVR OETENT GEN MID €L4GP377 
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4-5. OLD SQUELCH TEST. (CONT) 
TEST PROCEDURE 


Focus © Gnacvoiser 


©) ntewarry 


ate FM/AM - 1100S aie WATS 


° 6 2a) xO 2100 


© tox © 


“ iene vam (HT MOD EXTLACE aro INT MOO ExT sexe -ACVR ce) 
©} RVR OQ 1OMHz NARROW 
see 9 "9-© S3" C1 +© 
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it ‘a ial 131 TF a! 
am ro 
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EL4GP378 - 


OLD SQUELCH Test at 30.00 MHz 


1. Turn AN/GRM-114A RF LEVEL control (1) slowly clockwise until RT CALL lamp lights. (See 
test setup diagram © .) 


STANDARD. RT CALL lamp should light while AN/GRM-114A RF LEVEL control is at 0.1 to 0.7 uv. 


2. |f RF LEVEL control (1) is more than 0.7uv, see troubleshooting chart 4-5. 
3. Remove cable from RT ANTENNA port. 


STANDARD. RT CALL lamp should go out. 


4. |f RT CALL lamp does not go out, see troubleshooting chart 4-5. 
5. Reconnect cable to RT ANTENNA port. 


STANDARD. RT CALL lamp should light. 
6. If CALL lamp does not light, see troubleshooting chart 4-5. 
OLD SQUELCH Test at Other Frequencies 


7. Return AN/GRM-114A RF LEVEL control (1) to minimum setting. 
8. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) and RT MC-TUNE-KC switch to fre 
quency control settings listed below. Repeat steps 1 through 7 at each frequency. 
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45. OLD SQUELCH TEST. (CONT) 


NOTE 
Change RT to BAND at 53, 65, and 75 MHz. 


RT SWITCH SETTING EQUIVALENT AN/GRM-114A THUMBWHEEL SETTING 


41.00 MHz 041 000.0 Hz 
§2.00 MHz 052 000.0 Hz 
53.00 MHz 053 000.0 Hz 
65.00 MHz 065 000.0 Hz 
75.00 MHz 075 000.0 Hz 


46. RECEIVER AUDIO POWER TEST. 


PURPOSE. This test checks the ability of the RT to drive its three audio outputs, namely: 

1. The MUTED audio output, which supplies power to the speaker. 

2. The UNMUTED audio output, which supplies power to the headphones. 

3. The FIXED LEVEL audio output, which supplies power to the interphone system. 
An rf level strong enough to drive the A4200 module into limiting (20 uv) is injected into the RT 
ANTENNA port. The audio output voltages are then measured at the SPKR and INTERCOM jacks of the 
MK-1978/VRC. 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST EQUIPMENT SETUP. Connect equipment as shown In test setup diagram @ ’ 
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4-6. RECEIVER AUDIO POWER TEST. (CONT) 


ATTENUATED 
PROBE ON 
POWER 
X-1 SETTING SUPPLY 
le e 
A .B PP-1104(*)/G 
i i 26.5V DC 


POWER 


RCVR 
XMTR 


ie) oO 
SPKR INTER- 
COM 


RG$8/U 


EL4GP370 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 
CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT 


POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
SQUELCH ON 

RT BAND 
MC-TUNE-KC 60.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER LOW 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A; 
MM-100E 


See test setup diagram : 
page 4-17 
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4-8. RECEIVER AUDIO POWER TEST. (CONT) 
TEST PROCEDURE 


FULLY 
COUNTER- 
01 000.0 060 000.0 CLOCKWISE 20 KHz 8KHz NORM 


Devi Ag” {ma} 
8 ie 


SEETIey.F Bs 
Suns uenEe 
e2eaueneaee 


ie BO 


CRETE 2 


VOLIE 8 SQUEL Cr 


wiita: 7 


xT ace 


62 5656 © © > 


Eh j 
a 
OFF ADJUST FOR FM RCVR- JUST GEN MID 20uV AUTO FULLY 
8 KHz DEVIATION PAST COUNTER- 
ON METER DETENT CLOCKWISE 
y EL4GP380 
Muted Audio Power Test 


1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR Jack; connect probe B to GND 


jack. (See test setup diagram ® , page 4-16.) 
2. Turn RT VOLUME control fully clockwise. 


STANDARD. MM-100E meter should indicate at least 20 volts. l 
3. If MM-100E meter indicates less than 20 volts, see troubleshooting chart 4-6. 
Unmuted Audio Power Test 


4. Change MK-1978/VRC AUDIO switch to UNMUTED setting. 
5. Change MM-100E RANGE switch 10 volts. 


STANDARD. MM-100E should indicate at least 7.75 volts. 
6. If MM-100E meter indicates less than 7.75 volts, see troubleshooting chart 4-6. 


Fixed Audio Power Test 


7. Connect MM-100E attenuated probe A to MK-1978/VRC INTERCOM Jack. (See test setup 


diagram ) 
8. Change MM-100 RANGE switch to 0.3 volts. 
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4-6. RECEIVER AUDIO POWER TEST. (CONT) 
STANDARD. MM-100E should indicate at least 0.16 volt. 

9. If MM-100E meter indicates less than 0.16 volt, see troubleshooting chart 4-6. 
4-7. RECEIVER AUDIO DISTORTION TEST. 


PURPOSE. This test checks the ability of the RT to minimize distortion. It is similar to the Receiver 
Sensitivity Test [paragraph 4-3), except that now a strong (20-Vv) rf level is used instead of a weak 
(0.5uv) one. The 20-uv rf level is injected into the RT ANTENNA port. The audio distortion, 
measured at the MUTED AUDIO output jack of the MK-1978/VRC, should be less than 8 percent. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST EQUIPMENT SETUP. Connect test equipment as shown in test setup diagram ©) : 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 


EL4GP374 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 
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4-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 
CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
AUX RCVR NORMAL 
X-MODE (RT) NORMAL 
SQUELCH ON 

RT BAND 
MC-TUNE-KC 64.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER LOW 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A; 
MM-100E 


See test setup diagram 


TEST PROCEDURE 


FULLY 
COUNTER- 
01000.0 064 000.0 CLOCKWISE 20KHz 8KHz NORM 30 VOLTS 4 


Fe FREQUED 


| “OH | 


DISTORTION 
(PUT LEVEL 
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4-7, RECEIVER AUDIO DISTORTION TEST. (CONT) 


Jack. (See test setup diagram , page 4-18.) 
2. Adjust RT VOLUME control for 17-volt indication on MM-100E meter. 


3. Change MM-100E RANGE switch to DIST 0-30%. If meter indicates less than 10 percent, set 
RANGE switch to 0-10%. 


1. Connect MM-100E attenuated OF A to MK-1978/VRC SPKR jack; connect probe B to GND 


STANDARD. MM-100E (distortion) meter should indicate less than 8 percent. 

4. \|fMM-100E meter indicates 8 percent or above, see troubleshooting chart 4-7. 
4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). 
PURPOSE. This test checks the RT A5000 tray for a flat response to modulating frequencies at and 
below 3 kHz. Receiver circuits are said to have a flat response if their gain remains nearly constant 
over a specified bandwidth. Frequencies not falling within this limited range receive little or no gain. 
The ability of the RT to detect and respond flatly to the desired voice frequencies Is verified by injecting 
1 kHz, 500 Hz, and 3 kHz into its ANTENNA port and insuring that the power measured at the SPKR jack 
of the MK-1978/VRC, falls within the required db range. © 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST EQUIPMENT SETUP. Connect equipment as shown In test setup diagram (3) : 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 


4 
Ave FM/AM 
ata 


kh tno 
S25 568 | 


ine fee 


EL4GP374 
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4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT 


MkK-1978/VRC 


X-MODE (RT) 
AUX RCVR 
SQUELCH 


RT BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 
SPEAKER (RT-524/VRC) 
X-MODE-NORMAL 


CONTROL OR SWITCH 


POWER 
AUDIO 


NOTE 


POSITION/SETTING 


ON 
MUTED 
RCVE 
NORMAL 
NORMAL 
ON 


Fully counterclockwise 
LOW 

OFF 

NORMAL 


The X-MODE-NORMAL switch Is located on the A4000 assembly. 


AN/GRM-114A; 


MM-100E page 4-22 


See test setup diagram 
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4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 


20 KHz 8 KHz NORM 10 VOLTS 


4 
Vv . 


~ Hoos 


ADJUSTFOR OFF FM RCVR JUST GEN MID 20uV AUTO FULLY 
8 KHz DEVIATION PAST COUNTER- 
ON METER DETENT CLOCKWISE 
EL4GP382 
TEST PROCEDURE 
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4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 


1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND. 
(See test setup diagram ; page 4-20.) 

2. Adjust RT VOLUME control until MM-100E red db scale indicates zero db. 

3. Turn AN/GRM 114A 1 KHZ/OFF control (1) to OFF. (See test setup diagram © ) 

4. Adjust AN/GRM-114A VAR/OFF control (2) for zero-db indication on red db scale of 
MM-100E (3). 


STANDARD. The AN/GRM-114A DEVIATION meter (4) should indicate 8 kHz. 
5. If DEVIATION meter does not indicate 8 kHz, see troubleshooting chart 4-8. 
Audio Response Test (Normal Mode) Modulating Frequencies 


6. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (4) to modulating frequencies listed 
below. Note MM-100E and AN/GRM-114A DEVIATION meter indications. 


a. 2000 Hz 
b. 3000 Hz 
c. 500 Hz 

d. 1000 Hz 


STANDARD. MM-100E should indicate 0 #2 db and AN/GRM-114A DEVIATION meter should 
indicate 8 kHz at each frequency. 


7. If, at any frequency, MM-100E indicates more than 2 db above or below zero db, or if 
AN/GRM-114A DEVIATION meter does not indicate 8 kHz, see troubleshooting chart 4-8. 
8. Reset X-MODE-NORMAL switch to X-MODE position. 


4-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). 


PURPOSE. This test is similar to the Receiver Audio Response Test (Normal Mode). When setup for 
X-mode, however, the receiver responds to a wider band of frequencies because the A5000 tray is not 
used. The ability of the RT to detect and respond flatly to the desired intelligence is verified by: 


1. Injecting 1-kKHz modulation into the RT ANTENNA port while measuring the voltage at the MK- 
1978/VRC X-MODE AUX RCVR jack. 

2. Changing the modulation rate to 500 Hz, 3 KHz, 5 KHz, and 10 kHz, while taking db readings at 
the MK-1978/VRC X-MODE AUX RCVR jack. 

3. Comparing the db readings taken in step 2 to the reference voltage taken in step 1 to see if the 
standard is met. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect test equipment as shown in test setup diagram @ : 
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4-9. RECEIVER AUDIO response TEST (X-MODE). (CONT) 


AN/GRM-114A 


POWER 
SUPPLY 
PP-4104(*}/G 


ATTENUATED PROBE 
ON X-1 SETTING 


MK-1978/VRC 


EL4GP384 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


MK-1978/VRC 


POWER 
AUDIO 

KEY 

X-MODE (RT) 
SQUELCH 


RT BAND 

MC-TUNE-KC 

SQUELCH 

LIGHT 

VOLUME 

POWER 

SPEAKER (RT-524/VRC) 
FL4002 

See test setup diagran¥B), 
™®) 


AN/GRM-114A; 
MM-100E 
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POSITION/SETTING 


Fully counterclockwise 
LOW 

OFF 

WIDEBAND 
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4-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT) 
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4-9, RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT) 
Audio Response Test (X-Mode) at 1000 Hz 


1. Connect MM-100E probe A to MK-1978/VRC RCVR jack (inside X-MODE square); connect 
probe B to GND jack. (See test setup diagram (A), page 4-24.) Note meter 


indication. 
STANDARD. MM-100E meter should indicate at least 0.78 volts. 
2. If MM-100E does not indicate at least 0.78 volts, see troubleshooting chart 4-9. 
Audio Response Test (X-Mode) at other modulating frequencies 


3. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (1) to modulating frequencies listed 
below. Note MM-100E meter and AN/GRM-114A DEVIATION meter (2) indications. (See test 


setup diagram ©,| page 4-25)) 


a. 03000.0 Hz 
b. 05000.0 Hz 
c. 10000.0 Hz 
d. 00500.0 Hz 


STANDARD. MM-100E meter should indicate between + 2 db and -3 db of reading noted in step 1, and 
AN/GRM-114A DEVIATION meter should indicate 8 kHz at each frequency. 


4. |f MM-100E meter does not indicate between +2 db and -3 db of reading noted in step 1, or if 
AN/GRM-114A DEVIATION meter does not indicate 8 kHz at each frequency, see trouble- 
shooting chart 4-9. 


4-10. RECEIVER SELECTIVITY TEST. 
NOTE 


This check cannot be accomplished if the FL4002 is set at 50 KHz. The X-MODE 
switch must be in the WIDEBAND position for checking the FL4002 filter. 


PURPOSE. This test checks the ability of the RT A4000 tray IF Filters FL4001 and FL4002 to reject 
unwanted signals and, thus, determine bandwidth. The receiver should have a minimum bandwidth of 
32 kHz at the filters’ 6-db attenuation point and a maximum bandwidth of 60 kHz at their 60-db attenua- 
tion point. This is verified by: 


1. Finding the minimum rf level which must be injected into the RT ANTENNA port to cause the CALL 
lamp to light. 

2. Injecting twice the rf level found in step 1, while observing that the RT CALL lamp islit when 
the frequency is offset +16 kHz from the carder. 

3. Injecting 1000 the rf level found in step 1, while observing that the RT CALL lamp is off when the 
frequency is offset more than +40 kHz from the carrier. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram (A) [page 4-27] 


4-26 Change 1 


4-10. RECEIVER SELECTIVITY TEST. (CONT) 
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POWER 
SUPPLY 
PP-1104(*)/G 


ATTENUATED PROBE 
ON X-1 SETTING 


MK-1978/VRC 


RG458/U 


EL4GP374 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 


EQUIPMENT 


MK-1978/VRC 


RT 


AN/GRM-114A; 
MM-100E 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
SQUELCH 
AUDIO 

KEY 
X-MODE (RT) 


BAND 

MC-TUNE-KC 
SQUELCH 

LIGHT 

VOLUME 

POWER 

SPEAKER (RT-524/VRC) 


See test setup diagran®) , 


POSITION/SETTING 


ON 
OFF 
MUTED 
RCVE 
CIPHER 


30.00 

OLD ON 

ON 

Fully counterclockwise 
LOW 

OFF 
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4-10. RECEIVER SELECTIVITY TEST. (CONT) 
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4-10. RECEIVER SELECTIVITY TEST. (CONT) 


1. Turn AN/GRM-114A RF LEVEL control (1) slowly clockwise until RT CALL lamp lights. (See test 


setup diagram © | page 4-28]) Note RF LEVEL setting. 
2. Increase RF LEVEL to twice indication noted in step 1. 


STANDARD. RT CALL lamp should stay lit. 


3. If RT CALL lamp goes off, see troubleshooting chart 4-10. 
4. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) to 030 019.0(30.019 MHz). 


STANDARD. RT CALL lamp should go off. 


5. If RT CALL lamp stays lit, see troubleshooting chart 4-10. 

6. Decrease AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1-kHz steps until RT 
CALL lamp lights. Note FREQUENCY MHz setting (2). 

7. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) to 029961.0(29.981 MHz). 


STANDARD. RT CALL lamp should go off. 


8. If RT CALL lamp stays lit, see troubleshooting chart 4-10. 

9. Increase AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1-kHz steps until RT 
CALL lamp lights, Note FREQUENCY MHz setting (2). 

10. Subtract frequency noted in step 9 from frequency noted in step 6. 


STANDARD. The difference between the two frequencies should beat least 32 kHz. 


11. If difference between frequencies noted in step 9 and step 6 is less than 32 kHz, but not 
more than 38 kHz with +16 kHz minimum and +19 kHz maxinum, see troubleshooting chart 4-10. 
12. Set AN/GRM-114A HI LVL/uv x100/NORM switch (3) to uv x100. 
13. Increase AN/GRM-114A RF LEVEL control (1) to ten times indication noted in step 1. 
14. Set AN/GRM-114A RF FREQUENCY MHZ thumbwheel's (2) to 030 041.0(30.041 MHz). 


STANDARD. RT CALL lamp should go off. 
15. If RT CALL lamp stays lit, see troubleshooting chart 4-10. 
16. Decrease AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1 kHz steps until RT 
CALL lamp lights. Note RF FREQUENCY MHz setting (2). 
17, Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) to 029959.0(29.959 MHz). 
STANDARD. RT CALL lamp should go off. 
18. If RT CALL lamp stays lit, see troubleshooting chart 4-10. 
19. Increase AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1-kHz steps until RT 
CALL lamp lights. Note RF FREQUENCY MHz setting (2). 
20. Subtract RF FREQUENCY MHz setting (2) noted in step 19 from setting noted in step 16. 
STANDARD. The difference between the two frequencies should be 80 kHz or less. 


21. If difference between frequencies noted in step 19 and step 16 is more than 80 kHz, see 
troubleshooting chart 4-10. 
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4-11. TRANSMITTER FREQUENCY ACCURACY TEST. 
PURPOSE. This test verifies proper operation of the frequency crystals and antenna control circuits 


in the transmitter. The RT is keyed, and its output is measured (in kHz) on the AN/GRM-114A FREQ 


ERROR meter. Frequency accuracy must be within +3.5 of the RT MC-TUNE-KC switch setting to 
meet the standard. 


TEST EQUIPMENT AND MATERIALS 


Power SuppLy PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram (A) : 


CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA Port and AN/GRM- 
114A TRANS-RCVR connector are connected. 


POWER 
SUPPLY 
PP-1104(*)/G 


25.5V DC 


POWER 


MK-1978/VRC 


RCVR 
XMTR 


EL4GP242 
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4-11, TRANSMITTER FREQUENCY ACCURACY TEST. (CONT) 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 
RT LIGHT ON 
BAND 
MC-TUNE-KC 30. 
POWER LOW 
SQUELCH OLD ON 
VOLUME Fully counter clockwise 
SPEAKER (RT-524/VRC) OFF 
AN/GRM-114A See test setup diagram 
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4-11. TRANSMITTER FREQUENCY ACCURACY TEST. (CONT) 
TEST PROCEDURE 
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1. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe AN/GRM-114A FREQ 
ERROR meter(l). (See test setup diagram © .) 


STANDARD. AN/GRM-114A FREQ ERROR meter should indicate between +3.5 kHz and -3.5 kHz. 


2. If AN/SGRM-114A FREQ ERROR meter indicates above + 3.5 kHz or below -3.5 kHz, see 
troubleshooting chart 4-11. 
3. Unkey transmitter by setting MK-1978/VRC KEY switch to RCVE. 
| 4. Set the AN/GRM-114A RF FREQUENCY MHz thumbwheels and RT MC-TUNE-KC switch to 
frequencies listed below. At each frequency, repeat steps 1,2, and 3. Turn BAND switch to 
6) at frequencies 53.00 and above. Test the following frequencies: 


A. 30.05 MHz 1. 30.60 MHz 
B. 30.10 MHz J. 30.90 MHz 
C. 30.20 MHz K. 41.00 MHz 
D. 30.30 MHz L. 52.00 MHz 
E. 30.40 MHz M. 53.00 MHz 
F. 30.50 MHz N. 64.00 MHz 
G. 30.60 MHz O. 75.00 MHz 
H. 30.70 MHz 
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4-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. 


PURPOSE. This test checks the RT’s ability to transmit a modulated rf carrier with sufficient power. 
The radio is keyed, and the power output is measured with the AN/GRM-114AWAITS meter. Low 


output power should be between 0.5 and 10 watts; high power between 30 and 65 watts. i 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect test equipment as shown in test setup diagram) 
CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM- 
114A TRANS-RCVR connector are connected. 


Do not connect transmitter to antenna connector. Connect only external antenna to 
antenna connector. 


Maximum continuous input to antenna connector must not exceed 0.25 watts. 


Maximum input to antenna connector is -30 dbm for proper spectrum analyzer opera- 
tion. (Signals above -30 dbm may cause spurious signals to be generated and dis- 
played by AN/GRM-114A.) 


If a signal is to be monitored through the UUT via a direct cable connection to TRANS- 
RCVR connector, do not apply more than 20 watts of continuous input to TRANS- 
RCVR connector. Maximum operating “on” time for measurement of a transmitter 
output using TRANS-RCVR connector is: 


°10 seconds at 100 watts, 15% duty cycle, 
-20 seconds at 50 watts 30% duty cycle, or 
-2 minutes at 30 watts 50% duty cycle. 


POWER 
SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 


RCVR 
XMTR 


1100S Se 
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4-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicate in the following table. 
CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 

RT LIGHT ON 
BAND 
MC-TUNE-KC 30.00 
POWER HIGH 
SQUELCH OLD ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A See test setup diagram 
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4-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. (CONT) 
TEST PROCEDURE 
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1. Key transmitter by setting MK-1978/VRC KEY switch to XMIT and vary PP-1104(*)/ a a between 
22 and 30 Vdc. Observe AN/GRM-114A WAITS meter (1). (See test setup diagra 5 


STANDARD. AN/GRM-114A WATTS meter should indicate between 0.30 and 0.65. 
NOTE 


For actual power in watts, multiply meter indication by 100. The true RT HIGH POWER 
output should be between 30 and 65 watts. 


2. If AN/GRM-114A WATTS meter indicates less than 0.30 or more than 0.65, see trouble- 
shooting chart 4-12. 

3. Unkey transmitter by setting MK-1978/VRC KEY switch to RCVE. 

4. Repeat steps 1, 2, and 3 with RT MC-TUNE-KC switch set at 41.00, 52.00, 53.00, 64.00, 
and 75.00 MHz. Turn BAND switch to for frequencies 53.00 MHz and above. 

5. Turn RT POWER switch to LOW. 

6. Set AN/GRM-114A DEV/PWR switch (2) to x10. 

7. Turn RT MC-TUNE-KC switch to 30.00 MHz, BAND(A) 

8. Key transmitter. Observe AN/GRM-114A WATTS meter(1). 
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4-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. (CONT) 
STANDARD. AN/GRM-114A WATTS meter should indicate between 0.05 and 1.0. 
NOTE 
That is, the RT’s LOW POWER output should be between 0.5 and 10.0 watts. 


9. If AN/GRM-114A WATTS meter indicates less than 0.05 or more than 1.0, see trouble- 
shooting chart 4-12. 
10. Unkey transmitter. 
11. Repeat steps 7,8, and 9 with RT MC-TUNE-KC switch set at 41.00,52.00,84.00, and 


75.00 MHz. Turn BAND switch to (8) for frequencies 53.00 MHz and above. 


12. Return Power Supply, PP-1104(’)/E output to 25.5 Vdc. 
13. TRANSMITTER DEVIATION TEST(NORMAL MODE). 


PURPOSE. Carrier wave variation, or deviation, is directly proportional to the amplitude variations 
of the modulating signal. This test checks both (1) Transmitter Speech Amplifier A8500 Assembly 
gain control circuits, which develop proper signal strength before modulation, and (2) Modulators 
A8100 and A6300. An audio signal Isinjected into the MK-1978/VRC MIC/PIN N jack, the transmitter 
is keyed, and the output is measured on the AN/GRM-114A DEVIATION (kHz) meter. 


TEST EQUIPMENT AND MATERIALS 
Power Supply PP-1104(*)/G Rf Cables (two) RG-58/U 
Maintenance Kit MK-1978/VRC Adapter (T-Connector) UG-274/U 
Test Set AN/GRM-114A 
TEST SETUP. Connect test equipment as shown in test setup diagram () : 
CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRI- 
114A TRANS-RCVR connector are connected. 
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4-13. TRANSMITTER DEVIATION TEST(NORMAL MODE). (CONT) 


POWER 
SUPPLY 


PP-1104(*)/G 


26.5V DC 
POWER 


MK-1978/VRC 
MIC RCVR 


RG58/U XMTR 


Oo 
(PIN N} 


be et. .E 
T CONNECTOR a ATTENUATED 


UG-274/U PROBE ON 
X-1 SETTING EL4aGP247 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated In the following table. 


CONTROL AND SWITCH SETTINGS 


POSITION/SETTING 


EQUIPMENT 


MK-1978/VRC ON 
MUTED 
RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 
RT LIGHT ON 
BAND OF 
MC-TUNE-KC 30. 
POWER LOW 
SQUELCH OLD ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 


See test setup diagram 6, 
page 4-38 


AN/GRM-114A; 
MM-100E 
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4-13. TRANSMITTER DEVIATION TEST (NORMAL MODE). (CONT) 


Deviation Test (Normal Mode) at 1kHz. 


1. Connect attenuated probe A to MK-1978/VRC MIC/PIN N jack (inside KEY square); connect probe B to GND. 
(See test setup diagram (A) [page 4-37]) 


2. Adjust AN/GRM-114A VAR knob (1) (see test setup diagram ©), [page 4-38) for 0.22-volt indication on 
MM-100E meter. 


3. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe AN/GRM-114A DEVIATION (kHz) 
meter (2) indication. 


STANDARD. AN/GRM-114A DEVIATION (kHz) meter (2) should indicate between 6 kHz and 10 kHz. 


4. lf DEVIATION meter indicates more than 10 kHz, see troubleshooting chart 4-13. 
5. lf DEVIATION meter indicates less than 6 kHz. 


a. Unkey transmitter. 
b. Set RT POWER to HIGH. 
c. Key transmitter. 


NOTE 
If DEVIATION meter still indicates below 6 kHz, see troubleshooting chart 4-13. 
6. Unkey transmitter. 
Deviation Test (Normal Mode) at 500 Hz. 


7. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (3) to 00500.0 (Hz). 
8. Reconnect attenuated probe A to MK-1978/VRC MIC/PIN N jack and probe B to GND. 


9. Adjust AN/GRM-114A VAR/OFF knob (1) for 0.22-volt indication on MM-100E meter. 
10. Repeat steps 3 through 6. 


Deviation Test (Normal Mode) at 3 kHz. 


11. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (3) to 03000.0 (Hz). 

12. Reconnect attenuated probe A to MK-1978/VRC MIC 1 PIN N jack and probe B to GND. 
13. Adjust AN/GRM-114A VAR/OFF knob (1) for 0.22-volt indication on MM-100E meter. 
14. Repeat steps 3 through 6. 
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4-14. TRANSMITTER LIMITING TEST. 


PURPOSE. Limiting circuits eliminate those portions of a signal that exceed a specific amplitude. 


This test verifies that higher than acceptable audio frequency input levels will not force the RT to 
overdeviate. As in the Transmitter Deviation Test (Normal Mode) (paragraph 4-13), an audio signal 
is injected into the MK-1978/VRC MIC/PIN N jack, the transmitter is keyed, and the output is 
measured on the AN/GRM-114A DEVIATION (kHz) meter. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Rf Cables (two) RG-58/U 
Maintenance Kit MK-1978/VRC Adapter (T-Connector) UG-274/U 
Test Set AN/GRM-114A 

TEST SETUP. Connect test equipment as shown in test setup diagram @® F 


CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRI- 
114A TRANS-RCVR connector are connected. 


POWER 
SUPPLY 


PP-1104(*)/G 


25.5V OC 
POWER 


MK-1978/VRC 


MIC 
RG$3/U ie) 
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= — cS 
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UG-274/U PROBE ON 
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4-14. TRANSMITTER LIMITING TEST. (CONT) 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated In the following 


table. 


CONTROL AND SWiTCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


MK-1978/VRC POWER 
AUDIO 
KEY 
X-MODE (RT) 
AUX RCVR 
SQUELCH 


RT LIGHT 
BAND 
MC-TUNE-KC 
POWER 
SQUELCH 
VOLUME 
SPEAKER (RT-524/VRC) 


AN/GRM-114A; 
MM-100E 


20 KHz 


5 KHz 030 000.0 
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‘orr © 
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PROCEDURE 


OFF 
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See test setup diagram 
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NORMAL 
ON 


ON 
5000 
LOW 
OLD ON 


Fully counterclockwise 
OFF 


3V HI-Z 


DISTORTION 
(PUT LEVEL 


wweur bEMOD 


RCVR MID ON AUTO 
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4-14. TRANSMITTER LIMITING TEST. (CONT) 
TEST PROCEDURE 
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Limiting Test at 1 kHz 


1. Connect attenuated probe A to MK-1978/VRC MIC/PIN N jack (inside KEY square); connect 
probe B to GND. (See test setup diagram @ , page 4-40.) 

2. Adjust AN/GRM-114A VAR knob (1) (see test setup diagram © ) for 1.1-volt indication on 
MM-100E meter. 

3. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe AN/GRM-114A 
DEVIATION (kHz) meter (2) indication. 


STANDARD. AN/GRC-114A DEVIATION (kHz) meter (2) should indicate between 8 kHz and 12 kHz. 
4. If DEVIATION meter indicates more than 12 kHz, see troubleshooting chart 4-1 1. 
5. If DEVIATION meter indicates less than 8 kHz, 


a. Unkey transmitter. 
b. Set RT POWER to HIGH. 
c. Key transmitter. 


NOTE 
if DEVIATION meter still indicates below 8 kHz, see troubleshooting chart 4-11. 


6. Unkey transmitter. 
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4-14 TRANSMITTER LIMITING TEST. (CONT) 
Limiting Test at 500 Hz 


7. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (3) to 00 500.0 (Hz). 
8. Reconnect attenuated probe A to MK-1978/VRC MIC/PIN N Jack and probe B to GND. 
9. Adjust AN/GRM-114A VAR knob(1) for 1.1-volt Indication on MM-100E meter, 

10. Repeat steps 3 through 6. 


Limiting Test at 3 kHz 


11. Set AN/GRM.114A MODULATION FREQ Hz thumbwheels (3) to 03000.0 (Hz). 

12. Reconnect attenuated probe A to MK-1978/VRC MIC/PIN N jack and probe B to GND. 
13. Adjust AN/GRM-114A VAR (1) knob for 1.1-volt indication on MM-100E meter. 

14. Repeat steps 3 through 8. 


4-15. TRANSMITTER DISTORTION TEST (NORMAL MODE). 


PURPOSE. Distortion will ruin the quality of an audio signal and must, therefore, be kept at the 
lowest possible level. This test measures the percentage of distortion in the signal transmitted by the 
RT. An audio signal is injected into the MK-1978/VRC MIC/PIN N jack. The transmitter Is keyed, the 
output is demodulated, and the distortion is measured on the MM-100E distortion scale. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Rf Cable RG-58/U 
Maintenance Kit MK-1978/VRC Adapter (T-Connector) UG-274/U 
Test Set AN/GRM-114A 
TEST SETUP. Connect equipment as shown in test setup diagram @) ‘ 
CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM- 
114A TRANS-RCVR connector are connected. 
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4915. TRANSMITTER DISTORTION TEST (NORMAL MODE). (CONT) 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 
MK-1978/VRC POWER ON 
AUDIO MUTED 
RCVE 
X-MODE (rT NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 
RT LIGHT ON 
BAND A 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A; 
MM-100E 
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4-15. TRANSMITTER DISTORTION TEST (NORMAL MODE). (CONT) 
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4-15. TRANSMITTER DISTORTION TEST (NORMAL MODE). (CONT) 


1. Connect attenuated probe A to MK-1978/VRC MIC/PIN N jack (inside KEY square); connect B to GND. (See 
test setup diagram , page 4-44). 


2. Adjust AN/GRM-114A VAR knob for 0.22-volt indication on MM-100E meter. 


3. Disconnect rt cable from MM-100E side of T-connector. Connect rf cable to MM-100E DEMOD port. (See 
test setup diagram (c) ). 


OF 5 


' ELeGP282 
4. Turn MM-100E RANGE switch (1) to DIST 0 - 30%. (See test setup diagram(D)). 
5. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe MM-100E black distortion scale (2). 
STANDARD. MM-100E black distortion scale (2) should indicate less than 10% distortion. 


6. If MM-100E black distortion scale (2) indicates 10% or greater, see troubleshooting chart 4-14. 
7. Unkey transmitter by setting MK-1978/VRC switch to RCVE. 
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4-16 TRANSMITTER DEVIATION TEST(X-MODE) 


PURPOSE. This test checks much of the same circuitry as the Transmitter Deviation Test (Normal 
Mode) (paragraph 4-13). When setup for X-mode, however, the RT does not utilize Speech Amplifier 
A8500 Assembly. An audio signal is injected into the MK-1978/VRC XMTR jack, the transmitter is 
keyad, and the output is measured on the AN/GRM-114A DEVIATION (kHz) meter and oscilloscope. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Rf cables (two) RG-58/U 
Maintenance Kit MK-1978/VRC Adapter UG-274/U 
Test Set AN/GRM-114A 


TEST SETUP. Connect equipment as shown in test setup diagram @ . 
CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM- 
114A TRANS-RCVR connector are connected. 


POWER 
SUPPLY 


PP-1104(*}/G 


25.5V DC 


© @ @ 
XMTR 


MK-1978/VRC 


RG58/U 


[7 > 
ATTENUATED 
PROBE ON 
X-1 SETTING EL4GP253 
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4-16. TRANSMITTER DEVIATION TEST(X-MODE). (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated In the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT 


CONTROL OR SWITCH 


POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
AUX RCVR CIPHER 
X-MODE (RT) CIPHER 
SQUELCH ON 

RT LIGHT ON 
BAND 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 

AN/GRM-114A; See test setup dlagram 
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4-16 TRANSMITTER DEVIATION TEST(X-MODE). (CONT) 
TEST procedure 
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1. Connect attenuated probe A to MK-1978/VRC XMTR Jack (inside X-MODE square); con- 
nect probe B to GND. (See test setup diagram @) , page 4-47.) 

2. Adjust AN/GRM-114A VERT control (1) and DEV-VERT (small knob) control (2) until oscillo- 
scope (3) waveform spans four divisions peak-to-peak. (See test setup diagram © ) 


NOTE 
Calibrate oscilloscope for 9 kHz per division. 


Adjust AN/GRM-114A VAR contro! (4) for 0.8-volt indication on MM-100E meter. 
Set AN/GRM-114A GEN/RCVR switch (5) to RCVR. 


Key transmitter by turning MK-1978/VRC KEY switch to XMIT. Observe AN/GRM-114A 
DEVIATION (kHz) meter (6). 


ae Oo 


STANDARD. AN/GRM-114A DEVIATION (kHz) meter (6) should indicate between 6 and 10 kHz. 


6. If DEVIATION meter indicates more than 10 kHz, see troubleshooting chart 4-15. 
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4-16. TRANSMITTER DEVIATION TEST(X-MODE). (CONT) 
7. If DEVIATION meter indicates less than 6 kHz: 


a. Unkey transmitter. 
b. Set RT POWER to HIGH. 
c. Key transmitter. 


NOTE 
lf DEVIATION meter still indicates less than 6 kHz, see troubleshooting chart 4-15. 


8. Unkey transmitter by turning MK-1978/VRC KEY switch to RCVE. 

9. Turn AN/GRM-114A DEV/PWR switch (7) to x 1. 
10. Turn MM-100E RANGE switch (8) to 3 volts. 
11. Adjust AN/GRM-114A VAR/OFF control (4) for 2.5-volt indication on MM-100E meter. 
12. Key transmitter. Observe AN/GRM-114A oscilloscope. 


STANDARD. Waveform should be between 36 and 72 kHz peak-to-peak (That is, the wave spans 
between four and eight vertical divisions.) 


13. If AN/GRM-114A oscilloscope waveform is less than 36 kHz or more than 72 kHz peak-to-peak, 


see troubleshooting chart 4-15. 
14. Unkey transmitter. 


4-17. TRANSMITTER DISTORTION TEST(X-MODE). 

PURPOSE. This test measures the percentage of distortion in the X-mode signal transmitted by the 
RT. It is the same as the Transmitter Distortion Test (Normal Mode) (paragraph 4-15), except for a 
change in the signal injection point. 

TEST EQUIPMENT AND MATERIALS 


Power supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cables (two) RG-58/U 


4-50 Change 1 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


4-17. TRANSMITTER DISTORTION TEST (X-MODE). (CONT) 
TEST SETUP. Connect equipment as shown In test setup diagram (A) . 


CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM- 
114A TRANS-RCVR connector are connected. 


POWER 
SUPPLY 
PP-1104(°)}/G 


AG 58/U 


ATTENUATED PROBE 
ON X-1 SETTING 


A} B 


— 


EL4GP266 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
AUX RCVR CIPHER 
X-MODE (RT) CIPHER 
SQUELCH ON 


TM 11-5820-401-34-2-2/EE150-JA-MMM-020/E154-VRC-12 
4-17. TRANSMITTER DISTORTION TEST (X-MODE). (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT LIGHT ON 
BAND 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A; 


See test setup diagram 
MM-100E 


f TECTED) 


01000.0 OFF Ste OFF AUTO 


PROCEDURE PAST 
DETENT 
EL4GP267 


Change 4 4-52 


TM 11-5820-401-34-2-2/EE150-JA-MMM-020/E154-VRC-12 


4-17. TRANSMITTER DISTORTION TEST (X-MODE). (CONT) 


TEST PROCEDURE 


CEE rey 
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Connect attenuated probe_A to MK-1978/VRC XMTR jack (inside X-MODE square); connect probe B to GND. 
(See test setup diagram , page4-51). 

Connect MM-100E INPUT connector (3) to its DEMOD connector (4) with RG-58/U cable. 

Turn MM-100E RANGE switch (5) to DIST 0-30%. 

Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe MM-100E black distortion scale (6). 
Adjust AN/GRM-114A VAR control (1) for 20-kHz indication on DEVIATION meter (2). 

(See test setup diagram ). 


a Pon 


STANDARD. MM-100E black distortion scale (6) should indicate less than 7 percent distortion. 


6. If MM-100E black distortion scale (6) indicates more than 7 percent distortion, see troubleshooting chart 4-11. 
7. Unkey transmitter by setting MK-1978/VRC KEY switch to RCVE. 
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4-18. TRANSMITTER SQUELCH TONE STABILITY TEST. 


PURPOSE. Transmitter squelch tone must be accurate if a distant radio is to receive the desired 
signals. This test checks the Speech Amplifier A8500 and Squelch Amplifier A5200 modules for proper 
squelch tone development. The RT Is keyed with the SQUELCH switch set to NEW ON, NEW OFF, and 
OLD OFF. Frequency accuracy and deviation measurements are then taken on the AN/GRM-114A. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable 


TEST SETUP. Connect equipment as shown in test setup diagram @) : 
CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM- 
114A TRANS-RCVR connector are connected. 


POWER 
SUPPLY 
PP-1104(°)/G 


MK-1978/VRC 


FMAM -1100S —a-—ern. 
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te ee 
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4-18. TRANSMITTER SQUELCH TONE STABILITYTEST. (CONT) 


NITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 

RT LIGHT ON 
BAND @) 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH NEW ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A 


See test setup diagram 
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4-18. TRANSMITTER SQUELCH TONE Stability TEST. (CONT) 
TEST PROCEDURE 
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1. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Note AN/GRM-114A 
DEVIATION (kHz) meter (1) indication. (See test setup diagram © .) 


STANDARD. AN/GRM-114A DEVIATION (kHz) meter (1) should indicate 3 kHz +0.5 kHz. 
2. If DEVIATION meter indicates below 2.5 kHz or above 3.5 kHz, aline A8500 module (paragraph 


4-42). (If unable to aline, replace A8500 module.) 
3. Adjust AN/GRM-114A VAR/OFF control (2) to obtain lissajous ellipse pattern on oscilloscope. 


LISSAJOUS 
ELLIPSE 


EL4GP261 
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4-18. TRANSMITTER SQUELCH TONE STABILITY TEST. (CONT) 
NOTE 


The lissajous pattern may be rotating. 


4. Adjust AN/GRM-114A MODULATION FREQ Hz thumbwheels (3) until lissajous pattern is 
stationary. 


STANDARD. Lissajous pattern should be stationary when the AN/GRM-114A Modulation FREQ Hz 
thumbwheels (3) are between 00149.0 and 00151.0 Hz. 


5. If lissajous pattern is not stationary when the AN/GRM-114A MODULATION FREQ Hz thumb- 
wheels are between 00149.0 and 00151.0 Hz, check wiring between A8500 and A5300 
modules. If wiring is ok aline A5300 module |(paragraph 4-33) or A5300A (paragraph 4-34). i 
6. Turn RT SQUELCH switch to NEW OFF. 
7. Repeat steps 1 through 5. 
8. Turn RT SQUELCH switch to OLD OFF. 
9. Repeat steps 1 through 5. 


4-19. TRANSMITTER SIGNAL-TO-NOISE RATIO TEST. 


PURPOSE. Some noise is always present in electronic signals and can never be completely elimi- 
nated. However, if the signal is much stronger than the noise, the signal intelligence will remain 
nearly free of interference. So, a high signal-to-noise ratio is desirable. This test checks the 
transmitter for an acceptable signal-to-noise ratio. An audio signal is injected into the MK-1978/VRC 

MIC/PIN N jack, the transmitter is keyed, and the signal-to-noise ratio is measured with a db meter at 
the MK-1978/VRC SPKR jack. 


TEST EQUIPMENT AND MATERIALS 
Power Supply PP-1104(*)/G Test Set AN/GRM-114A (two 
Maintenance Kit MK-1978/VRC probes needed) 
Rf Cable RG-58/U 
TEST SETUP. Connect equipment as shown in test setup diagram A) 
CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANT port and AN/GRM-114A 
connector are connected. 
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4-19. TRANSMITTER SIGNAL-TO-NOISE RATIO TEST. (CONT) 


POWER 
SUPPLY 
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7 25.5V DC 
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ATTENUATED. 
PROBE ON MK-1978/VRC 
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INITIAL EQUIPMENT CONTROL SEITTNGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROLORSWITCH 


EQUIPMENT POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 

RT LIGHT ON 
BAND 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A, 
MM-100E 


See test setup diagram , 
page 4-59 
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4-19. TRANSMITTER SIGNAL-TO-NOISE RATIO TEST. (CONT) 


OFF 030 000.0 20 KHz 


8 KHz NORM 10 VOLTS 


HI-Z 


BF FREQUENCY Maz 


aE) (ddd dad ao | 


xo) sQuELcH 


ca 
WODULATIC EQ Hz 


ad dtd) i : 
Of ee § 


ms (Der ore 


121% Aus 


Led] = sas 


z ¥ 
01000.0 OFF ADJUST FOR OFF FM GEN MID ON 20yV AUTO CLOCKWISE 
8 KHz DEVIATION 1/3 TURN 
ON METER EL4GP263 
TEST PROCEDURE 


C 
©) wrenary rocus ©) NAL YDISPR 


Leet FM/AM = { 100 Ss + Sapa errs 
15 § 1S 26 


p— RANGE Pa el FUNCTION — 
100 
8100 


2 Aa LEN Ee eae os 


| 
GEN 
ag ry 


wo) cy 


Q won a SPKR 


ac TRANS ace n 
acvr ‘6-2 a NaRRow sy ° FUSE 
iy 
io) 
owe 


R (OT OFF) 2 


9. Se: , 7 S 


MM—tOOE 


EL4GP264 


4.59 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


4-19. TRANSMITTER SIGNAL-TO-NOISE RATIO TEST. (CONT) 


1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack (inside AUDIO square); 
connect probe B to GND. (See test setup diagram (A) page 4-58) 

2. Connect AN/GRM-114A attenuated probe A to MK-1978/VRC MIC/PIN N jack (inside KEY 
square); connect probe B to GND. 


3. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. 
4. If necessory, readjust AWGRM-114A VAR/OFF control (1) for 8-kHz indication on DEVIATION 


(kHz) meter(2). (See test setup diagram © ,| page 4-59}) 
5. Adjust RT VOLUME control for zero-db indication on MM-100E red db scale (3). 


NOTE 
MM-100E speaker (4) will emit 1-kHz tone. 


6. Remove AN/GRM-114A attenuated probe from MK-1978/VRC jack. 
7. Set MM-100E RANGE switch (5) to 0.3 volts. 


STANDARD. MM-100E red db scale (3) should indicate -5 db or greater (from zero-db reference). 
NOTE 


After setting the reference at 0 db, you removed the signal and measured the noise. 
Remember, the MM-100E RANGE switch has been reset to 0.3 volts. Therefore, the 
actual value of a -5 db meter indication is -35 db. 


8. If MM-100E red db scale(3) does not indicate -5 db or greater, see troubleshooting 
chart 4-16. 

9. Unkey transmitter by setting MK-1978/VRC KEY switch to RCVE. 
4-29. ANTENNA INFORMATION (SWITCHING) TEST. 
PURPOSE. This test checks the performance of the RT ANTENNA CONTROL switches and ANT CONT 
jack connectors. The transmitter is keyed and the MK-1978/VRC indicator lights are observed for 
proper response to band and frequency selections. 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 
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4-20. ANTENNA INFORMATION (SWITCHING)TEST. (CONT) 
TEST SETUP. Connect equipment as shown in test setup diagram Cy ‘ 
CAUTION 


Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/G RM- 
114A TRANS-RCVR connector are connected. 


POWER 
SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 


EL4GP265 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


MK-1978/VRC POWER ON 
AUDIO MUTED 
KEY RCVE 
AUX RCVR NORMAL 
X-MODE (RT) NORMAL 
SQUELCH ON 
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4-20. ANTENNA INFORMATION (SWITCHING) TEST. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


LIGHT ON 

BAND 

MC-TUNE-KC 30: 

POWER LOW 

SQUELCH OLD ON 

VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A See test setup diagram 


©) wrenaty rocus (©) Gwacrorsen 


AUTO 
OFF 


PAST DETENT 
UNTIL ANT INPUT 
OFF OFF FM OFF RCVR LAMP IS OFF RCVR ELAGP266 
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4-20. ANTENNA INFORMATION (SWITCHING) TEST. (CONT) 
TEST PROCEDURE 


EL4GP267 


1. Observe MK-1978/VRC indicator lamps. 


STANDARD. MK-1978/VRC CY) BAND (1) and 30-33 (2) Indicator lamps should be lit. (See test 
setup diagram 


2. If proper lamps are not lit, see troubleshooting chart 4-17. 

3. Turn RT MC-TUNE-KC switches and AN/GRM-114A RF FREQUENCY MHz thumbwheels to fre- 
quencies listed in the following table. At each frequency, observe MK-1978/VRC 
lamps for proper response. (See standard.) 


NOTE 
Turn RT BAND switch to for frequencies 53.00 MHz and above. 


RT MC-TUNE-KC AN/GRN-114A RF MK-1978/VRC INDICATOR LAMPS 
FREQUENCY MHZ FREQUENCY MHZ 


88OQOG8S8088 


4-63 


T = 11-5820-401-34-2-2/0967-L P-432-3030 


4-20. ANTENNA Information (SWITCHING)TEST. (cont) 


STANDARD. Proper MK-1978/VRC frequency range and BAND lamps should light at each tuned 
frequency. 


4. If proper lamps do not light at each tuned frequency, see troubleshooting chart 4-17. 
4-21. AUTOMATIC FREQUENCY SELECTION TEST. 
NOTE 


This test can be conducted on the RT-246/VRC only. The RT-524/VRC does not feature 
automatic frequency control. 


PURPOSE. This test checks the RT-246/VRC servosystem, which allows the operator to pretune the 
radio to any 10 of the 920 available channels. Each channel is preset, then pressed in turn. The 
selected frequency should appear in the dial window within 5 seconds. 

TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Wristwatch or Stopwatch 
Maintenance Kit MK-1978/VRC 


NOTE 


Since the radio will neither transmit nor receive signals during this test, the AN/GRM- 
114A will not be needed. 


TEST SETUP. Connect equipment as shown in teat setup diagram CY) . 


@) 


POWER 
SUPPLY 
PP-1104(°)/G 


CHANNEL 
BUTTONS 


O@OOO 
MK-1978/VRC OM® 


==> RT-246 


EL4GP241 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
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4-21. AUTOMATIC FREQUENCY SELECTION TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
MK-1978/VRC POWER ON 
RT-246/VRC LIGHT ON 
BAND AUTO 
MC-TUNE-KC 75.95 
POWER LOW 
SQUELCH OLD OFF 
VOLUME Fully counterclockwise 
Channel Buttons (preset) 
1 30.00 MHz 
2 39.15 
3 42.20 
4 43.30 
5 54.40 
6 56.50 
7 67.60 
8 66.70 
9 71.0 
1 75.95 


NOTE 
Directions for presetting channel buttons are in_paragraph 4-46 
TEST PROCEDURE 


1. Press RT-24/VRCchannei button Cfsee test setup diagram @ [page 4-64]) 
Note time required for frequency to appear in dial window. 


STANDARD. 30.00-MHz display should appear in RT-246/VRC dial window within 5 seconds. 
2. If 30.00-MHz display does not appear in RT-246/VRCdial window within 5 seconds, sea 
paragraph 4-46 
3. Press each channel button (in any order). Note time required for each frequency to appear in 
dial window. 
STANDARD. Each preset frequency should appear in dial window within 5 seconds of selection. 


4. lf correct display does not appear within 5 seconds of each new frequency selection, see 
paragraph 4-46 
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Section Il TROUBLESHOOTING 
Subject 


GONGL Al ese oasai sc acecctetiaanectanciapavactsaraicisiatigthvecvuua sitar ricdintan gageotiidus saan toueuneat aie miunaainaent 


Gross Troubleshooting Preliminary InstructiOnS........: ccc 
Troubleshooting FlOW Chants iiiiisiicscciasisisciacismnassisdasentininundaiataddsicisnivndbnicusalsiaasiniiiin 


Receiver Troubleshooting: 
No Audio TroubleShooting ocr iri 
A4000 Assembly Troubleshooting 0.0... cc 
A1000 Assembly Troubleshooting ......0:cccieneineniesiaeiieeiian 
A2000, A3000 Assemblies Troubleshooting ......c cine 
Squelch Test Failure Troubleshooting... 
Audio Power Test Failure Troubleshooting .........c cil 
Audio Distortion Test Failure Troubleshooting vu... 
Audio Response (Normal Mode) Test Failure Troubleshooting ........:ccse 
Audio Response (X-Mode) Test Failure Troubleshooting wc 
Selectivity Test Failure TroubleShooting ......ccccci eines 


Transmitter Troubleshooting: 
ABO000 and A6000 Assemblies Troubleshooting .....cci iii 
A6000 Assembly Troubleshooting .....ccccceiseieneiiesineserrsiese ines 
Transmitter Deviation (Normal Mode) Troubleshooting...........:ccccei erie 
Transmitter Distortion (Normal Mode) Troubleshooting ..........ccccc eee 
Transmitter Deviation (X-Mode) Troubleshooting ......c ci iiiirine 
Transmitter Signal-to-Noise Ratio Troubleshooting 
Antenna information (Switching) Troubleshooting 


442. GENERAL. 


This section contains troubleshooting charts which will help you diagnose failures in the RT. The 


troubleshooting charts are designed to isolate faults in response to specific performance problems 
noted during performance testing in section | of this chapter. 


There are two basic kinds of troubleshooting charts provided: gross failure troubleshooting and 
performance degradation troubleshooting. Both kinds of troubleshooting in this section are based on 
the use of Test Set AN/GRM-114A and Maintenance Kit MK-1978/VRC. 


GROSS FAILURE TROUBLESHOOTING 


Gross failure troubleshooting is generated by failure of the VOLUME control test, the first of the 
performance tests in section | of this chapter. Failure of the VOLUME control test indicates that no 
audio at all is available at the receiver’s loudspeaker jack. This implies a total failure of some module 
or component resulting in complete loss of signal. Therefore, the gross troubleshooting charts are 
designed to help you locate the failed module or component, with the assumption that the failed part 
does not operate at all. 


This assumption differs from the approach taken in performance degradation troubleshooting, which 


asumes that a module or component may be responsible for slight defect symptoms because the part 
may be only partially operational. 
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4-22. GENERAL. (CONT) 


PERFORMANCE DEGRADATION TROUBLESHOOTING 
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When its signals fail to meet certain standards, the RT’s performance Is considered degraded. 
Degraded performance can result in weak audio, limited reception range, distortion, and many other 


problems. 


The troubleshooting charts are designed to locate the cause of the performance degradation by using 
procedures more complex than those utilized for gross troubleshooting. Added complexity is due to the 
fact that the troubleshooting tests must evaluate the quality of the signals at various test points, instead 
of merely confirming the presence of signals as is usually the case in gross troubleshooting. 


OVERALL TROUBLESHOOTING APPROACH 


Both kinds of troubleshooting charts contained in this section are intended for use based on the 
following assumptions in connection with the RT: 


1. Only one malfunction exists which is causing the defect symptom. 
2. The troubleshooting charts do not isolate every possible defect. 
3 


Failure to locate a defect using the charts suggests a wiring-related problem which can be 


isolated using the schematics located in the back of this manual. 


4. Troubleshooting procedures for germanium and silicon versions of the RT are the same. 


4-23. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. 


The gross troubleshooting charts in this section are based on the assumption that the receiver fails the 
VOLUMEcontrol test at any frequency setting of the MG-TUNE-KC control.However,cedain defects 
in the crystal reference system can result in loss of audio at some frequencies while the receiver can 
function normally at other frequency settings. 


Before proceeding with the steps given In the gross troubleshooting charts, determine whether or not 
the failure of the VOLUME control test conforms to any of the following failure modes. 


FAILURE MODE 


No audio on all channels 
ending In "O", (eg, 30.00, 
30.10,30.20, etc). 


No audio on all channels 
ending in "5", (eg, 30.05, 
30.15, 30.25, etc). 


No audio on the same 100- 
kHz segment for each MHz 
of tuning. 


Crystal Y2012 (5.65 MHz) in 
A2000 assembly. 


Crystal Y2011 (5.60 MHz) in 
A2000 assembly. 


Defective interpolation 
oscillator crystal. 


CORRECTION 


Replace A2000 assembly. 


Replace A2000 assembly. 


Replace A2000 assembly. 
See Interpolation oscillator 
crystal chart. 
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4-23. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. (CONT) 


INTERPOLATION OSCILLATOR CRYSTAL CHART 


The following chart is used to isolate the particular crystal responsible for audio failure in the same 
100-kHz segment for each MHz of tuning. In this failure mode, if audio is absent at 30.05 and 30.10, 
it will be absent at 40.05 and 40.10; 50.05 and 50.10, etc. 


INTERPOLATION OSCILLATOR CRYSTAL CHART 


SEGMENT OF KC CONTROL 
WHERE AUDIO IS ABSENT 


05 and 10 
15 and 20 
25 and 30 
35 and 40 
45 and 50 
55 and 60 
65 and 70 
75 and 80 
85 and 90 
95 and 100 


+25 VOLT DC COMMON OUTPUT TROUBLESHOOTING CHART 


CHECK MC-TUNE 
KC WINDOW 
LIGHT 


CONT. 


REPLACE MAIN 
DC POWER 
RELAY K404 
(NOTE 1) 


TESTS 
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CHECK +25 VOC 
PIN ~ ANT. 


RETURN TO 
PERFORMANCE 


Crystal Y2007 
Crystal Y2008 
Crystal Y2009 
Crystal Y2010 
Crystal Y2005 
Crystal Y2004 
Crystal Y2003 
Crystal Y2002 
Crystal Y2001 
Crystal Y2006 


CORRECTION 


Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 


NOTE 


1. Uf the problem still exists, check 
the +25.6 Vdc output wiring. 


TROUBLESHOOT 
+26.6 VOC INPUT 
DIRECTED OR 

SWITCHED LIVE 


+25 VDC 
PRESENT? 
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4-24. TROUBLESHOOTING FLOW CHARTS. 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 1 of 25) 


START 


CONNECT EQUIPMENT AS 
SHOWN ON SH 21 AND TURN 
POWER ON. SET MK-1978/ 
VRC AUDIO TO MUTED. 


TURN VOLUME CONTROL 
ON RT FULLY CLOCKWISE. 
SET RT TO 30 MHZ. MK-1978/ 
VRC AUX POWER ON. 


REPLACE VOLUME CON- 
TROL R101. REPEAT 
PERFORMANCE TEST. 


SEE NOTE 2 


ANY 
AUDIO TONE 
HEARD? 
NOTE 1 


YES 


NO 


MM-100E PROBE A TO 
MK-1978/VRC PIN K, FIXED 
AUDIO. PROBE B TO GND. 


IS 
DIAL 
LAMP LIT? 


MM-100E PROBE A TO 
MK-1978/VRC PIN K, FIXED 
AUDIO. PROBE B TO GND. 


REPLACE DIAL LAMP 


SEE NOTE 3 


YES 


NOTES 


1. Do not confuse audio tone with noise. Audio 


tone is 1-kHz signal. 


. The assumption here is that audio is scratchy 


or fades in and out one or more times as 
VOLUME control is turned. A very weak 
audio tone is dlagnased in Audio Power 
Troubleshooting (chart 4-6). 


. If 0.16 vac is present, A5100 monitor ampli- 


fier is working, indicating a valid received 
sudio from A4300. Therefore, 25.5 vdc 
power supply to prior stages and to lamp 
can be assumed ok. 


TROUBLESHOOT 


NO POWER 
SUPPLY 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 2 of 25) 


MK-1978/VRC AUDIO 


TO SPKR AND PROBE 6 TO 
GND. 


OISCONNECT SPEAKER 
FROM RT. TURN RT 
VOLUME CONTROL FULLY 
CLOCKWISE. TURN MM-100E 
VOLUME CONTROL CLOCK- 
WISE ONE-THIRD TURN. 


ANY 

AUDIO TONE 

HEARD 
? 


NO 


REMOVE MM-100E PROBES 
FROM MK-1978/VRC. SET 
MM-100E RANGE TO 1 V. 
SET AT VOLUME CONTROL 
FULLY CLOCKWISE. 


MM-100E PROBE ATO 
TPS002. PROBE B TO 
GND. 


SEE NOTE 5 


AT 


YES 
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NOTES 


4. Presence of unmuted audio indicates good 
Audio Transformer T5001 and probabie bed 


Resistor R5117 in A5100. 


. Be sure thet volume control is fully 
clockwise. 


6. Signal st TP5009 is assurned because fixed 
audio is ok, indicating that FL5001 is good. 
The 0.78 vac velue is approximate and can be 
as high as 1.1 volts. 


REPLACE A5100 AUDIO 
Yes AMPLIFIER. REPEAT 
PERFORMANCE TEST. 


SEE NOTE 4 


REPLACE RT VOLUME 
CONTROL. REPEAT 
PERFORMANCE TEST. 


LEAST 0.78 VAC NO 
SIGNAL PRESENT 
? 
SEE NOTE 6 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No AudioTroubleshooting 


(ic ) (Sheet 3 of 25) NOTE 


7. See note 3, Sh 1. Possibility of failure of 
25.5 vde sullpy localized to A5000 stages is 
small. However, check is easy to do; therefore 
it is covered in this procedure. 


Sey eae 7A. If 16 to 20VAC Is present at TP then TP5001 
: can be considered good. 


MM-100E PROBE A TO TP500 
PROBE B TO GND. 


REPLACE T5001 AUDIO 


16 TO 20 VAC id OUTPUT TRANSFORMER. 
? 


RETURN TO PERFORMANCE 
TESTS. 


NOTE 7A 


YES 


SET MM-100E FUNCTION Siok 
TO DC+. SET RANGE TO 
30V. 4-2 


REPAIR WIRING TO PLUG 


MM-100E PROBE A TO TPS00 P5001 OR AT J5001. RETURN 


PROBE B TO GND. 


TO PERFORMANCE TESTS. 


25.5 VDC NO 
PRESENT? 


NOTE 7 


PARA 
4-2 


YES 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 4 of 25) 


— 


NOTE 


6. Dise to limited number of test points, compo- 
t substitution is sometimes necessary. 
nce of signal et TP5001 could be d 
led Power Transistor 0401 or Resistor 
R402. These components are diffi 0 test 
directly and much more difficult td substitute 
than the A5100 assembly. . 


REPLACE AS100 AUDIO 
AMPLIFIER 


SEE NOTE 8 


RETURN TO 
PERFORMANCE 
TEST 


PROBLEM CORRECTED, 
RETURN TO PERFORMANCE 
TESTS. 00 ALL TESTS IN 

SEQUENCE. 


AUOIO 
TONE 
HEARD? 


INSTALL ORIGINAL 
A5100 
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4-24. TROUBLESHOOTING FLOWCHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 5 of 25) 


() 


SET MM-100E FUNCTION 
TO OHMS 


JUMP ACROSS R402 
WITH JUMPER WIRE 


EL4GP486 


TONE HEARD 
? 


NO 


REPLACE POWER 
TRANSISTOR Q401 REPLACE R402 


RETURN TO 
PERFORMANCE TESTS. 


RETURN TO PERFORMANCE 
TESTS. DO ALL TESTS IN 


SEQUENCE. DO ALL TESTS IN 


SEQUENCE. 


PARA 
42 


4-73 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(sheet 6 of 25) 


CRS CHECK 


SLOWLY INCREASE 
AN/GRM-114A RF OUTPUT 

TO 31.00 MHZ. MM-100E SET 
AS PER NOTE 9. 


TONE 
OR MOTOR- 
BOATING SOUND 


HEARD? SEE NOTE 10 


NO 
SEE NOTE 4 


SET AN/GRM-114A TO 
30.00 MHZ. SLOWLY 
DECREASE RF OUTPUT 
TO 29.00 MHZ, 


TONE 

OR MOTOR- 
BOATING SOUND 
HEARD? 


SET MM-100E FUNCTION 
TO DC+. RANGE TO 30 V. 
PROBE A TO TP4006. 

PROBE 8 TO GND. 


16 VDC 


TROUBLESHOOT 
PRESENT? WE 


4-74 


10. 


11. 


. MM-100E FUNCTION to HI-Z, RANGE to 


30 V. Probe A to MK-1978/VAC SPKR, 
Probe 8 to Ground. 


Keep in mind thet this entire troubleshooting 
procedure essumes one total component feil- 
ure, causing absence of an audio signal. This 
simple check can quickly isolate a bad CRS. 


An alternate method of checking for a bed 
CRS is to ground TP3001 in the A3000 
assembly while the sig generator is varied 
+1MUz. If the audio tone is heerd when 
TP3001 is grounded, it megns that the 
CRS is bed. If so, go to Sh 9. 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 7 of 25) 


AUDIO 
TONE 
HEARO? 


TURN OFF POWER 
TO AN/GRM-114A 


NO 


MM-100E FUNCTION TO HI-Z. 
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NOTES 


12. MODULATION FREQ Hz remains at 1000.0. 
Keep deviation at 8-kHz. 


13. MM-100E RANGE to 30 V. FUNCTION to 
HI-Z, Probe A to MK-1978/VRC SPKR. 
Probe B to GND. 


14. Voltege can vary from 0.78 to 1.1 vac. 


RF CABLE FROM RT TO TP5013. PROBE B 
ANTENNA PORT TO GND. 
CONNECT FREE END TO 
SMC #222. REMOVE P1005 hc bees NO 10 
FROM A1000 TRAY. CON- : tana SH 18 
VERT P1005 TO SMC #222. 0 
YES 
SET AN/GRM-114A 
FREQUENCY MHZ SMC NO. TO AN/GRM-114A 
THUMBWHEELS TO 
(OR A1000 ASSEMBLY 
011 500.0 (11.5 MHZ) COAK AWAY PROM BOTTOM 


A1000 TRAY) 
SEE NOTE 12 


TURN ON POWER 
TO AN/GRM-114A 


SET AN/GRM-114A RF 
OUTPUT TO 50 MV. SET 
MM-100E AS PER 

NOTE 13. 


EL4GP488 
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4-24. TROUBLESHOOTING FLOWCHARTS (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 8 of 25) 


NOTE 


A5000 CHECK 15. Actual voltage will be sightty lower due to 
some attenuation of signal by the filter. 


MN-100E PROBE A 
TO TPS008 


REPLACE FL5001. RETURN 
TO PERFORMANCE 
TESTS. 


0.78 VAC 
PRESENT? 
NOTE 15 


REPLACE A5100. RETURN 
TO PERFORMANCE TESTS. 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(sheet 9 of 25) 
@ NOTES 
A3000 
CHECK 18. With RT set at 30.00 MHz and 41.5 MHz 


injected into FL3002, there should be no 
error signal from the CRS. The meter will 
remain centered. 


SET AN/GRM-114A HI LVL/ 
uv X 100/NORM SWITCH TO 
HI LVL. TURN ON POWER. 
TURN RF LEVEL KNOB 
CLOCKWISE UNTIL 0 DBM 
LAMP LIGHTS. 


TURN OFF POWER TO 
AN/GRM-114A. REMOVE RF 
CABLE FROM RT ANTENNA 
PORT. 


17. This setting should force the CRS to output 
a dc error voltage. The MM-100E will indi- 
cate this voltage. 


18, 


If Time Delay Relsy K3001 fails to momen- 
tarily short the de error signal, the CRS can 
shift the local oscillator 1 MHz. 


19. Since previous steps confirmed presence of 
audio tone when CRS was isolated from 
other stages, the local oscillator can 
be considered slined. Therefore, CRS 
must be outputting incorrect error 
signe! driving the local oscillator 
off frequency. 


0 voc 
READING ON 

MM-100E? 
NOTE 16 


CONNECT FREE END TO 
SMC #222. REMOVE P1004 
(GREEN WIRE) FROM 
A1000 TRAY. 


YES 
SEE NOTE 19 


CONNECT P1004 TO 

SMC #222. SET AN/GRM- 
114A FREQUENCY MHZ TO 
041 500.0. 


TURN RT KC CONTROL TO 
DIAL READING OF 
30.00 MHZ 


MM-100E PROBE A TO 
TP3001. PROBE B TO 
GND. 


MM-100E RANGE TO 3 V. 
FUNCTION TO OC+. ADJUST 
DC ZERO OFFSET TO 
CENTER METER ON SCALE. 


SET AN/GRM-114A FRE- 
QUENCY MHZ TO 041 750.0. 
MM-100E WILL MOVE OFF 

CENTER. 


SEE NOTE 2 


TURN RT KC CONTROL 
SLOWLY TO 31.00 MHZ 
WHILE OBSERVING MM-100E 
FOR RETURN TO CENTER 


MOMENTARY 
0 VDOC READING 


? 
NOTE 18 


NO 


SET MM-100E RANGE 


SWITCH TO 30 V 


4-77 
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4-24. TROUBLESHOOTING Flowcharts (CONT) 
CHART 4-1 
No Audio Troubleshooting 
(Sheet 10 of 25) 
NOTE 


20. Do not discard A2100. 


MM-100E PROBE A TO 
TP3002. ADJUST OC ZERO 
OFFSET TO SET METER 
AT TRUE ZERO. 


TURN RT KC CONTROL 
TO 30.00 MHZ WHILE 
OBSERVING MM-100E 


REPLACE K3001 AND 

Yes RETURN TO PUT BACK 
PERFORMANCE ORIGINAL A2100 
TESTS. 


MOMENTARY 
13.5 VOC 
READING 
? 


NO 


REPLACE A2100 REPLACE S103 MOMEN- 
TARY CONTACT SWITCH 


SEE NOTE 20 


TURN RT KC CONTROL 
TO 31.00 MHZ WHILE Aare earOnMAlICE RETURN TO 
OBSERVING MM-100E dy PERFORMANCE TESTS 


MOMENTARY 
13.5 VOC 
READING? 


YES 


NO 


4-78 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


TURN OFF POWER TO 
AN/GRM-114A. REMOVE 
P1004 FROM SMC #222. 
CONNECT P1004 TO J1004. 


REMOVE P3701 FROM J3701 
ON A3700. CONNECT P3701 
TO SMC #222. REMOVE RF 
CABLE FROM AN/GRM-114A 
TRANS-RCVA PORT AND 
CONNECT TO ANTENNA 
PORT. 


SET RT TO 30.00 MHZ. 
SET AN/GRM-114A FREQ 
ERROR KNOB TO 1.5 KHZ. 


SET AN/GRM-114A FRE- 
QUENCY MHZ TO 005 650.0. 
SET RCVR GEN SWITCH TO 
ACVR. TURN ON POWER. 


FREQ - 

ERROR METER 
<500 HZ 
? 


VES 


REMOVE P3701 FROM 
SMC #222. CONNECT 


P3701 TO J3701 ON 
A3700. 


CHART 4-1 
No Audio Troubleshooting 


(Sheet 11 of 26) 


REPLACE Y2200 
REFERENCE 


OSCILLATOR 


FREQ 

ERROR METER 

<500 HZ 
? 


NO 


PROBLEM CORRECTED. 
RETURN TO 
PERFORMANCE 

TESTS. 


REPLACE Y2012 CRYSTAL. 
RETURN TO PERFORMANCE 
TESTS. 


PARA 
42 


REMOVE P3301 FROM J3301 
ON A3300. CONNECT P3301 
TO SMC #222. 


SET AN/GRM-114A FRE- 
QUENCY MHZ TO 046 850.0. 
SET AN/GRM-114A FREQ 
ERROR KNOB TO 5 KHZ. 


FREQ 
ERROR METER 
<2.3 KHZ 
? 


NO 


4-79 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


(1K) CHECK 


A3000 


CONNECT P3301 TO J3301. 
SET AN/GRM-114A TO 

1041 500.0 WITH NO MODU- 
LATION. REMOVE RF CA- 
BLE FROM AN/GRM.-114A AN- 
ENNA PORT AND CONNECT 
O TRANS-RCVR PORT. 


SET AN/GRM-114A RCVR 
GEN SWITCH TO GEN. SET 
RT TO 30.00 MHZ. REMOVE 
P3002 FROM J3002. 


CONNECT AN/GRM-114A 


IN PORT, SCOPE TO AC, AND 
0.01 V/DIV. 


SET AN/GRM-114A PROBE 
TO X1. CONNECT PROBE 
TO TP3014. 


SEE NOTE 21 


0.4 VAC 
READING? 


NO 


REPLACE FL3002 AND 
RETURN TO PERFOR- 
MANCE TESTS 


SEE NOTE 22 


4-80 


YES 


CHART 4-1 
No Audio Troubleshooting 


(Sheet 12 of 25) NOTES 


21. The test point voltages given for the A3000 
assembly are approximately rms values. Peak- 
to-peak values viewed on scope will be some- 
what higher. If no signals are present, try a 
replacement module. 


CONNECT PROBE TO 


TP3015 22. CRS modules are prealined. 


REPLACE A3100 AND 
RETURN TO 


0.5 VAC 
READING? 


PERFORMANCE TESTS 


YES 


CONNECT PROBE PARA 
TO TP3013 42 


REPLACE FL3001 AND 
RETURN 70 
PERFORMANCE TESTS 


0.3 VAC 
READING? 


CONNECT PROBE PARA 
TO TP3011 4-2 


SCOPE 
SHOWS SLIGHT REPLACE A3200 AND 
RETURN TO 
ee PERFORMANCE TESTS 
YES 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-1 
No Audio Troubleshooting 
(Sheet 13 of .25) © 


REPLACE A3300 
AND RETURN TO 
PERFORMANCE TESTS 


CONNECT PROBE 


TO TP3016 


REPLACE A3400 
AND RETURN TO 
PERFORMANCE TESTS 


0.2 VAC 
READING? 


CONNECT PROBE 
TO TP3009 


REPLACE FL3004 AND 
0.6 VAC RETURN TO PERFOR- 
READING? MANCE TESTS 


CONNECT PROBE 
TO TP3008 


CONNECT PROBE 
TO TP3007 


0.3 VAC 
READING? 


1.5 VAC NO 


READING? 


YES . YES 


REPLACE A3500 AND 


RETURN TO 


PERFORMANCE TESTS 


PARA 
4-2 


CONNECT PROBE 
TO TP3006 


1.0 VAC 
READING? 


NO 


YES 


REPLACE FL3005 AND 


RETURN TO 


PERFORMANCE TESTS 


PARA 
4-2 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


© 


SET SCOPE TO OC 


CONNECT PROBE TO TP3003. 


OBSERVING SCOPE. 


MOMENTARY 
PLUS OR MINUS 
OC READING 
? 


NO 


YES 


SET RT TO 30.00 MHZ. SET 


SCOPE TO AC. CONNECT 
PROBE TO TP3004. 


0.3 VAC 


NO 
READING? 


YES 


4-82 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 14 of 25) 


REPLACE A3600 AND 
RETURN TO 


PERFORMANCE TESTS 


REPLACE A3500 AND 
RETURN TO 


PERFORMANCE TESTS 


REPLACE A3700 AND 


RETURN TO 
PERFORMANCE TESTS 


PARA 
42 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 15 of 25) 


© A1000 


CHECK 


CONNECT SPEAKER TO RT 
AND TURN AT VOLUME 


CONNECT P1005 TO J1005. ALINE A1500 LOCAL OSCIL- 
CONNECT AN/GRM-114A TO LATOR. REPLACE A1600 IF 


J1004 AS SHOWN ON SH 22. ALINEMENT DOES NOT 


CONTROL CLOCKWISE ONE- 


CORRECT PROBLEM. HALF TURN 


SET UP AN/GRM-114A CON- RETURN TO 
TROLS AS SHOWN ON SH 22. PERFORMANCE 
SET RT TO 30.00 MHZ. 


TONE 
FROM 
SPEAKER? 


YES 


NO 


No ALINE A1400. REPLACE 
A1400 IF ALINEMENT DOES 
NOT CORRECT PROBLEM. 


FREQ ERROR 


I 
ANALYZER 
WAVEFORM PEAK 
ABOVE —60 DBM 
LINE? 


REPLACE AND ALINE A1500 
NO LOCAL OSCILLATOR. RE- Bee eA nace 
TURN TO PERFORMANCE res 
STS. 


VES 


REMOVE SMC TO BNC TEE 
FROM J1004. CONNECT 
P1004 TO J1004. CONNECT 
TEE TO J1002. LEAVE P1002 
DISCONNECTED. 


SET UP AN/GRM-114A CON- 
TROLS AS SHOWN ON SH 23. 
REMOVE RF CABLE FROM 
ATTENUATORS. CONNECT 
TO TRANS-RCVR PORT. 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


(1 0) CHECK 


A1100, A1200, AND 
A1300 


REMOVE TEE FROM J1002. 
CONNECT P1002 TO J1002. 
REMOVE RF CABLE FROM 
AN/GRM-114A TRANS-RCVR 
PORT. 


SET UP AN/GRM-114A 
CONTROLS AS SHOWN ON 


SH 24. REMOVE A1000 
TOP COVER. 


PROBE ALLIGATOR CLIP B 
TO GND. PROBE ATO 
C1305. (SEE SH 24.) 


TONE 
HEARD? 


NO 


YES 


SET AN/GRM-114A HI LVL/ 
pVX100/NORM SWITCH TO 
NORM. SET RF LEVEL 
CONTROL TO 20. 


PROBE A TO C1205. 
(SEE SH 24.) 


4-84 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 16 of 25) 


ALINE A1300. REPLACE 
A1300 IF ALINEMENT DOES 
NOT CORRECT PROBLEM. 


YES 


RETURN TO 
PERFORMANCE 
TESTS 


ALINE A1100. REPLACE 
A1100 IF ALINEMENT OOES 
NOT CORRECT PROBLEM. 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 
4-2 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 17 of 25) 


CAUTION 


MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


ALIGN A1200(*). REPLACE 
A1200(*) IF ALIGNMENT DOES 
NOT CORRECT PROBLEM. 


SEE CAUTION 


RETURN TO 
PERFORMANCE 
TESTS 


Change 4 4-85 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 18 of 25) 


Or 


ISOLATION 


REMOVE MM-100E PROBE A 
FROM TP5013. PROBE ATO 
TP4003 ON A4000 TRAY. 
PROBE B TO GND. 


CONNECT MM-100E 


PROBE A TO TP4008 


SET MM-J00E RANGE 16 VDOC YES 
SWITCH TO 0.3 V PRESENT? 


NO 


0.15 VAC 


YES REPLACE A4300 AUDIO 
READING? 


REPLACE A4200 
AND SQUELCH PREAMP 


MODULE 


NO 


SET MM-100E FUNCTION ALINE A4300. RETURN 
SWITCH TO DC+. SET TO PERFORMANCE ALINE A4200. RETUAN 
RANGE SWITCH TO 30 V. TESTS. ; TO PERFORMANCE TESTS. 


MM-100E PROBE A TO 
TP4006 


16 VOC NO TROUBLESHOOT 
PRESENT? POWER SUPPLY 
OR WIRING 


YES 


4-86 


424. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-1 


TM 11-5820-401-34-2-2/0967-L P -432-3030 


No Audio Troubleshooting 


(Sheet 19 of 25) 


@ 


SET UP EQUIPMENT AS 
SHOWN ON SH 285. 
TURN RT VOLUME 
CONTROL CLOCKWISE 
ONE-HALF TURN. 


REPLACE A4200 


MOOULE 


ATTENUATED PROBE 
ATO TP4004. PROBE B 
TO GND. 


ALINE A4200 
MOOULE. RETURN TO 
PERFORMANCE TESTS. 


LOUDSPEAKER NO 
QUIET? 


YES 


ATTENUATED PROBE A 


REPLACE FL4002. RETURN 
TO TP4005 


TO PERFORMANCE TESTS. 


LOUDSPEAKER 
QUIET? 


VES 


SET AN/GRM-114A HI LVL/ 
pVX100/NORM SWITCH 


TO NORM. SET RF LEVEL 
TO 50. 


CONNECT ATTENUATED 
PROBE A TO TP4009 


LOUDSPEAKER 
QUIET? 


NO 


YES 


REPLACE FL4001. RETURN 
TO PERFORMANCE 


TESTS. 


PARA 
4-2 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 20 of 25) 


REPLACE A4100 MODULE. 
RETURN TO 
PERFORMANCE TESTS. 


REPLACE Y2100 
INTERPOLATION 
OSCILLATOR 


FREQ 
REPLACE Y2006 CRYSTAL. 
ene wae RETURN TO PERFORMANCE 
: TESTS. 


PROBLEM CORRECTED. 
RETURN TO 
PERFORMANCE 

TESTS. 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART .4-1 
No Audio Troubleshooting 
(Sheet 21 of 25) 


pb) 


POWER 


ATTENUATED PROBE SUPPLY 
ON X-1 SETTING PP-1104(*)/G 


‘ a Tenet rose. 


On A [seers 
goes |iddd ddq 4) 
dd ddd ay g. ODS 


EL4GP4a9 


FULLY 
COUNTER- 
01000.0 OFF 0300000 CLOCKWISE 20KHz S8KHz NORM 0.3 VOLT HI-Z 


ADJUST FOR OFF FM RCVR OFF GEN MID ON 20uV AUTO 
8 KHz DEVIATION 


ON METER ELS4GP490 


4-89 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
{Sheet 22 of 25) 


CIETIE ls a Os @ 
6255 6@ $35 2. 


Ava (DET OFF) 


EL4GP491 


5 KHz SMALL KNOB 041 600.0 
FULLY CLOCKWISE 


AUTO 


AC 


OFF FM OFF RCVR OFF RCVR mid EL4GP492 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-1 


No Audio Troubleshooting 
{Sheet 23 of 25) 


NORM 


* AUTO 


8 KHz DEVIATION COUNTER 
ON METER CLOCKWISE EL4GP493 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


_ CHART 4-1 
No Audio Troubleshooting 
(Sheet 24 of 25) 


B 
ATTENUATED PROBE ON X-1 SETTING EL4GPapa 
030 000.0 20 KHz 


© INTEMBITY rocus (©) GiaLrors 1] 
KO ate oe 


x100 


OFF 


AUTO 


ADJUST FOR 
8 KHz DEVIATION , 
OFF FM _OFF RCVR OFF GEN MID ON EL4GP495 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-1 


No Audio Troubleshooting 
(Sheet 25 of 25) 


POWER 


SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 


ACVR 
XMTR 


ATTENUATED PROBE 
ON X-1 SETTING 


aay FM/AM -1100S as 
° 


At 


LOUDSPEAKER 
LS-464/U 


EL4GP496 


x 100 


OFF a eeeosneea! 


ON 


GEN EL4GP497 


4-93 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


USE SAME EQUIPMENT SETUP 
AS IN PERFORMANCE TEST. 
SET MM-100E FUNCTION 
SWITCH TO DC+. 


CHART 4-2 
A4000 Assembly Troubleshooting 
(Sheet 1 of 10) 


REPAIR WIRING TO A4000 TRAY. 
RETURN TO PERFORMANCE 


TESTS. 


TROUBLESHOOT A1000(*) 
ASSEMBLY. 


MM-100E PROBE A TO TP4006. 
(SEE SH 8). GND PROBE B. PARA 
OBSERVE MM-100E METER. 4-2 


16 VDC 
PRESENT 
? 


CHECK A4000 
AND A5000 TRAYS 


SET RT SQUELCH SWITCH 
TO OLD OFF. 


CONNECT EQUIPMENT AND S 
CONTROLS AS INDICATED ON 
SHB. 


SET AN/GRM-114A BFO - RF LVL 
TO 50,1:V AND Hi LVL V X100/ 
NORMAL - SWITCH TO NORMAL, 
8 KHZ DEVIATION. 


4-94 Change 4 


MM-100E PROBE A TO MK-1978/ 


VRC SPKR JACK. PROBE 8 TO 
GND. 


GND P1005 CASING TO GNONG 
POST. (SEE SH 8). OBSERVE 
MM-100E SINAD METER. 


SINAD 
10 DB OR GREATER 
2 


CHECK BLUE COAX (W201/W401 


CABLE. REPAIR IF NECESSARY. 


CAUTION 


MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


SEE CAUTION 


OBSERVE MM-100E SINAD 


METER INDICATION. 


10 DB OR GREATER 


SINAD 


? 


YES 


RETURN TO PERFORMANCE 
TESTS. RECONNECT AND 


RESET EQUIPMENT AS 


REQUIRED. 


PARA 


NO 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


A) 


DISCONNECT P1005 CABLE 
FROM SMC #222 AND RF 
CABLE. LEAVE 
DISCONNECTED. 


SET MM-100E RANGE 
SWITCH TO 1.0 V 


DISCONNECT MK-1978/VRC 
TEST PROBE FROM MM-100E 
INPUT JACK 


FREE END OF BNC TO BNC 
CABLE TO MM-100E INPUT 
JACK 


ATTENUATED PROBE A 
(FROM BNC TEE) TO 
TP5013. GROUND PROBE B. 


ADJUST AN/GRM-114A 
1 KHZ/OFF CONTROL 


FOR 0.78-V MM-100E 
INDICATION 


CHART 4-2 


A4000 Assembly Troubleshooting 


(Sheet 2 of 10) 


SET MM-100E RANGE 
SWITCH TO 30 V 


DISCONNECT BNC TO BNC 
CABLE FROM MM-100E 
INPUT JACK. LEAVE 
DISCONNECTED. 


RECONNECT MK-1978/VRC 
TEST PROBE TO MM-100E 
INPUT JACK 


SEE NOTE 1 


MK-1978/VRC TEST PROBE 
(FROM MM-100E) INPUT 
JACK TO MK-1978/VRC 
SPKR JACK 


SET RT VOLUME CONTROL 
FULLY CLOCKWISE. 
OBSERVE MM-100E METER 
INDICATION. 


17V 
OR GREATER 
? 


YES 


NO 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


NOTE 


1. Attenuated probe must remain in contact 
with TP5013 to achieve 17-volt indication. 


PERFORM AUDIO POWER 
TEST FAILURE 
TROUBLESHOOTING 


CHART 


4-95 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


© 


ADJUST RT FOR 17-V 
MM-100E INDICATION 


SET MM-100E RANGE 
SWITCH TO DIST 0-10%. 
OBSERVE DISTORTION 
SCALE. 


2% 
DISTORTION 
OR 


LESS? 


Y A4300 
& CHECK 


DISCONNECT MK-1978/VRC 
TEST PROBE FROM 
MM-100E INPUT JACK. SET 
RANGE TO 03 V. 


RECONNECT FREE END 
OF BNC TO BNC CABLE TO 
MM-100E INPUT JACK 


ATTENUATED PROBE A TO 
TP4003. (SEE SH 8.) PROBE 
8 TO GND. 


CHART 4-2 


A4000 Assembly Troubleshooting 


(Sheet 3 of 10) 


PERFORM AUDIO 
DISTORTION TEST 


FAILURE TROUBLE- 
SHOOTING 


ADJUST AN/GRM-114A 
1 KHZ/OFF CONTROL 


FOR 0.13-V MM-100E 
INDICATION 


DISCONNECT BNC TO BNC 
CABLE FROM MM-100E. 
LEAVE DISCONNECTED. 


SET MM-100E RANGE 
SWITCH TO 1 V. RECON. 
NECT MK-1978/VRC TEST 
PROBE TO MM-100E INPUT 
JACK. 


MK-1978/VRC TEST PROBE 
ATO MK-1978/VRC RCVR 
JACK (INSIDE X-MODE 
SQUARE) 


OBSERVE MM-100E 
METER INDICATION 


0.78 V 
OR 
GREATER? 


NO 


2H 
SHE 


YES 


TM 11-5820-401-34-2-2/EE150-JA-MMM-020/E154-VRC-12 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


SET MM-100E RANGE SWITCH 


TO DIST 0-10%. OBSERVE 
DISTORTION SCALE. 


2% 
DISTORTION 
OR LESS? 


NO 


=——e 


SET MM-100E RANGE SWITCH 


TO1V. 


DISCONNECT ATTENUATED 
PROBE FROM BNC TEE ON 

AN/GRM-114A INT MOD AND 
CONNECT TO AN/GRM-114A 
TRANS-RCVR. 


ATTENUATED PROBE A TO 
TP4005. (SEE SH 8). GROUND 
PROBE B. 


SET AN/GRM-114A BFO-RF LVL 


TO 2.0 AND HILVL/ pV X100/ 
NORM SWITCH TO pV X100. 


CHART 4-2 
A4000 Assemby Troubleshooting 
(Sheet 4 of 10) 


PERFORM AUDIO DISTORTION 


TEST FAILURE TROUBLE- 
SHOOTING. 


ADJUST AN/GRM-114A 1KHZ/OFF 
CONTROL FOR 8-KHZ 


DEVIATION ON AN/GRM- 114A 
METER. 


MK-1978/VRC PROBE A (FROM 
MM-100E INPUT) TO MK-1978/ 
VRC RCVR JAC (INSIDE X-MODE 
SQUARE). OBSERVE MM-100E 

METER. 


YES 


0.5 V 


OR GREATER? 


INCREASE AN/GRM-114A BFO-RF 
LEVEL CONTROL TO 10.0 (1000- 


METER INDICATION. 


ALIGN A4200/A4300 MODULES. 


V INPUT). OBSERVE MM-100E 


GREATER? 


GREATER? 


RETURN TO PERFORMANCE 
TESTS. RECONNECT AND 


RESET EQUIPMENT AS 
REQUIRED. 


PARA 
42 


Change4 4-97 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


SET MM-100E RANGE SWITCH 


TO DIST 0-10%. OBSERVE 
MM-100E METER INDICATION. 


5% 
DISTORTION 


REPLACE AND ALIGN A4100 
MODULE. 


SINAD 
10 DB OR 
GREATER? 


RETURN TO PERFORMANCE 


TESTS. RECONNECT AND 
RESET EQUIP AS REQUIRED. 


PARA 
42 


4-98 Change 4 


CHART 4-2 
A4000 Assemby Troubleshooting 
(Sheet 4 of 10) 


NOTE 


2. AN/GRM-114A 1-kHZ/OFF control must be 
adjusted for 8-kHz deviation. 


REPLACE AND ALIGN FL4001 
MODULE. 


SINAD 
10 DBOR 
GREATER? 


YES 


REPAIR W201/W401 (BLUE 
COAX). 


RECONNECT EQUIPMENT AND 
SET CONTROLS AS ILLUS ON 
SH 8, EXCEPT... 


SET MM-100E RANGE SWITCH 
TO SINAD. MM-100E INPUT 
PROBE A TO MK-1978&/VRC SPKR 
JACK. 


SET AN/GRM-114A BFO-RF LVL 
CONTROL TO 0.5) V AND HI 
LVL / WV X100/NORM SWITCH 
TO NORM. 


GROUND P1005 CASING TO 
GROUNDING POST. (SEE SH 8). 
OBSERVE MM-100E BLUE SINAD 
SCALE. 


SINAD 
10 DB OR 
GREATER? 


NO 


YES 


TM 11-5820-401-34-2-2/EE150-JA-MMM-020/E154-VRC-12 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


RECONNECT P1005 BLUE COAX 
TO J1005. (SEE SH 8). 


ALIGN A4200/A4300 MODULES 


RECHECK A4300 


RECONNECT EQUIPMENT AND 
SET CONTROLS AS INDICATED 
ON SH 8, 

EXCEPT... 


DISCONNECT P1005 FROM 
J1005. DO NOT CONNECT 
P1005 TO SMC TO BNC 
CABLE. 


DISCONNECT MK-1978/VRC 
TEST PROBE MM-100E INPUT 
JACK. SET RANGE TO 0.3 V. 


CHART 4-2 


4000 Assemby Troubleshooting 


(Sheet 6 of 10) 


FREE END OF BNC TO BNC 
CABLE TO MM-100E INPUT 
JACK. 


ATTENUATED PROBE A (FROM 
BNC TEE) TO TP4003. PROBE B 
TO GND. 


ADJUST AN/GRM-114A 1 KHZ/ 
OFF CONTROL FOR 0.13 V 
MM-100E INDICATION. 


DISCONNECT BNC TO BNC 
CABLE FROM MM-100E. 
LEAVE DISCONNECTED. 


SET MM-100E RANGE SWITCH 
TO 1 V. MK-1978/VRC TEST 
PROBE TO MM-100E INPUT 
JACK. 


MK-1978/VRC TEST PROBE A TO 
MK-1978/VRC RCVR JACK 
(INSIDE X-MODE SQUARE). 
PROBE B TO GND. 


OBSERVE MM-100E METER 


INDICATION. 


GREATER? 


NO 


REPLACE AND ALIGN A4300 
MODULE. 


RETURN TO PERFORMANCE 
TESTS. RECONNECT AND 
RESET EQUIPMENT AS REQ'D. 


Change 4 


YES 


4-99 


TM 11-5820-401-34-2-2/EE150-JA-MMM-020/E184-VRC-12 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-2 
A4000 Assemby Troubleshooting 
(Sheet 7 of 10) 


RECONNECT EQUIPMENT AND 
SET CONTROLS AS ILLUS ON 
SH8. 


SET AN/GRM-114A RF SWITCH 
TO SINAD. INPUT PROBE A TO 
MK-1978/VRC SPKR. 


SET AN/GRM- 114A BFO-RF LVL 
CONTROL TO 0.51 V AND HI 


LVL/ pV X 100/NORM SWITCH TO 
NORM. 


SET AN/GRM-114A RF FREQ 
MHZ THUMBWHEELS TO 
011 500.0. 


GROUND P1005 CASING TO 
GROUNDING POST. (SEE SH 8). 
OBSERVE MM-100E BLUE SINAD 
SCALE. 


4-100 Change 4 


NOTE 


3. AN/GRM-114A 1-KHZ/OFF control must be 
adjusted for 8-kHz deviation. 


SINAD 


10 OR GREATER 
? 


NO 


YES 


RETURN TO PERFORMANCE 


TESTS. RECONNECT AND 
RESET EQUIP AS REQUIRED. 


PARA 
4-2 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


424. TROUBLESHOOTING FLOW CHARTS. (CONT) > TAH 
CHART. 4-2 
A4000 Assembly Troubleshooting 
(Sheet 8 fo 10) : 


30V : A 
TEST PROBE o 
MK-1978/VRC 


POWER 
SUPPLY 
PP-1104(*)/G 


LEAVE 
DISCONNECTED 


MAINTENANCE KIT 
MK-1978/VAC 


BNC CABLE 


RCVR 
XMTR 


Oo Oo 
GND sPKR 


ATTENUATED PROBE 
ON X-1 SETTING 


{ORIENT BLUE 
COAX AWAY FROM 
A1000 TRAY) 


A1000 ASSEMBLY 
BOTTOM 


GROUNDING POST 
EL4GP441 


4-101 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-2 
A4000 Assembly Troubleshooting 
(Sheet 9 of 10) 


RECEIVER SIMPLIFIED 


t 
nee | RECEIVER SIMPLIFIED 


EL4GP442 


4-102 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-2 
A4000 Assembly Troubleshooting 
(Sheet 10 of 10) 


eee eal 


4300 
| AUDIO SQUELCH +798 GAIN 
l PREAMP 
| . $4001 X-MODE 
| MODE AUDIO 
TO P201 
emma 7A 
| | J NORMAL AUDIO 
| aaa | A500 
| | | ea GNO 
L_ tee tev = +l 
ee ee ee ee ee eee es AT oe EL4GP443 


TM 11-6820-401-34-2-2/EE160-JA-M0NM-020/E 164-VRC-12 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 


(Sheet 1 of 8) 


SET MM-100E FUNCTION 
SWITCH TO DC+ 


MANCE TESTS. 


A1000(*) Assembly Troubleshooting 


REPAIR WIRING TO A1000(") 
TRAY. RETURN TO PERFOR- 


SEE NOTE 2 


USE MM-100E INPUT PROBE 
A TO MEASURE VOLTAGES 


PARA 
INDICATED ON SH 8. 42 
SEE NOTE 1 
PROPER NO 17V 
VOLTAGE LEVELS OR 
OBTAINED GREATER 


2 


YES 


CONNECT EQUIP AS ILLUS 
ON SH 8. SET AN/GRM-114A 
BFO-RF LEVEL CONTROL TO 


0.35pV. SET MM-100E FUNC- 
TION SWITCH TO AC-HI-Z. 


MM-100E INPUT PROBE A TO 
MK-1978/VRC SPKR JACK. 


PROBE B TO GND. OBSERVE 
METER. 


DISCONNECT SMC TO BNC 
CABLE FROM J1001 AND RE- 
CONNECT COAX P1001. 


CONNECT 10-DB, 20-DB, AND 
30-DB ATTENUATORS (OR 
EQUIVALENT) IN SERIES TO 


AN/GRM-114A ANTENNA 


INPUT. 


4-104 Change 4 


CAUTION 


MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


NOTES 


1. Ground probe B. Adjust MM-100E RANGE 
switch as needed. 

2. Power supply and battery input voltage should 
already have been checked. 

3. Make sure that P1005 is connected to J1005 
and that the AN/GRM-114A 1-KHZ/OFF control 
is adjusted for 8-kHz deviation on the DEV 
meter before taking the foliowing readings. 


SET MM-100E RANGE 
SWITCH TO SINAD. OBSERVE 
BLUE SINAD SCALE. 


YES 


10-0B 
OR GREATER 
2 


YES 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 
A1000 Assembly Troubleshooting 
(Sheet 2 of 8) 
NOTE 
CHECK L.0. A1500 4. Make sure SMC tee is connected to BNC 
cable. 
DISCONNECT SMC TO BNC DISCONNECT SMC TEE 
CABLE FROM AN/GAM- FROM J1004. OBSERVE 
114A TRANS-RCVR. CON- ep leh Nas 
NECT TO ATTENUATORS. ANALYZER, 
DISCONNECT CONNECTOR PEAK 
FROM J1004. CONNECT iS ABOVE -60 DBM NO REPLACE AND ALINE 


TO SMC TEE. 
SEE NOTE 4 


SET AN/GRM-114A AC/DC 
SWITCH TO AC. TURN 
ANALY DISPR CONTROL 
FULLY CLOCKWISE 

(1 MHZ/O1V). 


SET AN/GRM-114A GEN/ 
RCVR SWITCH TO RCVR. 
SET RF FREQUENCY MHZ 
THUMBWHEELS TO 

041 500.0. 


OBSERVE WAVEFORM ON 
AN/GRM-114A SPECTRUM 
ANALYZER 


PEAK 

1S ABOVE 

-60 DBM LINE 
? 


VES 


A1500 MODULE 


LINE 


YES 


TROUBLESHOOT CRYSTAL 
REFERENCE SYSTEM 


NO 


4-105 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 
A1000 Assembly Troubleshooting 
(Sheet 3 of 8) 


FREQ ERROR 
METER INDICATES 
WITHIN 3.5 KHZ 


REPAIR OR 
REPLACE P1001 
OR W102 


TROUBLESHOOT 
CRYSTAL REFERENCE 
SYSTEM 


RETURN TO 
PERFORMANCE TESTS 


TABLE A 
M-114A 
RT FREQUENCY Dacener 

30.00 MHz 041 500.0 MHz 
41.00 MHz 052 500.0 MHz 
52.00 MHz 063 500.0 MHz 
75.00 MHz 063 500.0 MHz 
64.00 MHz 052 500.0 MHz 
53.00 MHz 041 500.0 MHz 


4-106 


REPEAT LAST THREE 
DECISIONS WITH AN/GRM- 
114A AND RT FREQ’S SET 

PER TABLE A. 


OUTPUT 


SET RT TO 30.00. SET 
AN/GRM-114A-RF 
FREQUENCY MHZ 
THUMBWHEELS TO 
041 500.0. 


REMOVE SMC TEE FROM 
51004 AND RECONNECT 
P1004 TO J1004 


DISCONNECT P1005 BLUE 
COAX FROM J1005. 
(SEE SH 8) 


CONNECT END OF SMC 
TO BNC CABLE TO J1005. 
OBSERVE SPECTRUM 

ANALYZER. 


CHECK A1000 


T= 11-5820-401-34-2-2/0967-L P-432-3030 


4-24. TROIJBLESHOOTING FLOW CHARTS. (CONT) 


PEAK 
IS ABOVE 

80-DB LINE 
? 


CHECK 
VES] MIXER A1400 


DISCONNECT SMC TO 
BNC CABLE FROM 
ATTENAUTORS ON 
AN/GRM-114A ANTENNA 
INPUT 


CONNECT SAME SMC TO 
BNC CABLE ENO TO 
AN/GRM-114A TRANS- 
RCVR CONNECTOR 


DISCONNECT OTHER END 
OF SMC TO BNC CABLE 
FROM J1005; CONNECT TO 
J1002. LEAVE P1002 
YELLOW COAX 
DISCONNECTED. 


RECONNECT P1005 
TO J1005 


SET AN/GRM-114A BFO-RF 
LEVEL TO 50 V. SET 

RF FREQUENCY MHZ 
THUMBWHEELS TO 

03 000.0. 


LNAni we 
A1000 Assembly Troubleshooting 
(Sheet 4 of 8) 


DISCONNECT SMC TO 
BNC CABLE FROM 


ATTENUATORS ON 
AN/GRM-114A ANTENNA 
INPUT 


SET AN/GRM-114A GEN/ 
RCVR SWITCH TO GEN. 
ADJUST 1 KHZ/OFF CON- 
TROL FOR 8-KHZ 
DEVIATION. 


SET MM-100E RANGE 
SWITCH TO 30 V AND 
FUNCTION SWITCH TO 
AC-HI-Z. OBSERVE 
METER INDICATION. 


+17V 


OR GREATER NO 
? 


YES 


SET MM-100E RANGE 
SWITCH TO SINAD. 


OBSERVE BLUE SINAD 
SCALE. 


CONNECT SAME SMC TO 
BNC CABLE END TO 

AN/GRM-114A TRANS. 
RCVR PORT 


DISCONNECT OTHER END 
OF SMC TO BNC CABLE 
FROM J1005; CONNECT TO 
31002. LEAVE P1002 
YELLOW COAX 
DISCONNECTED. 


RECONNECT P1005 
TO J1005 


SET AN/GRM-114A RF 
LEVEL TO 10 pV. SET RF 
FREQUENCY MHZ 
THUMBWHEELS TO 

011 500.0. 


SET AN/GRM-114A GEN/ 
RCVR SWITCH TO GEN. 
ADJUST 1 KHZ/OFF 
CONTROL FOR 8-KHZ 
DEVIATION. 


4-107 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 
A1000 Assembly Trou bleshooting 
(Sheet 5 of 8) 


Ge) GF) NOTES 


5. The following steps check modules A1 100, 
A1200, and A1300 by measuring SINAD and 
voltage at the six capacitors listed in table B. 


1008 
OR GREATER 
? 


VES! SEENOTES 


RECONNECT P1002 
YELLOW COAX 
TO J1002 


DISCONNECT MK-1978/VRC 
TEST PROBE FROM 
MM-100E INPUT AND MK- 
1978/VRC. CONNECT TO 
AN/GRM-114A TRANS- 
RCVR CONNECTOR. 


CONNECT ATTENUATED 
PROBE TO MM-100E INPUT. 
PROBE A TO MK-1978/VRC 
SPKR JACK. PROBE B 

TO GND. 


REMOVE TOP COVER 
FROM A1000 ASSEMBLY 


SET AN/GRM-114A RF 


LEVEL AND RF FREQENCY 
MHZ THUMBWHEELS 
ACCORDING TO TABLE 8 


SEE NOTE 6 


4-108 


REPLACE AND ALINE 


A1400 MODULE 


AN/GRM-114A 
AND RT FREQ 
SETTINGS 


SET RT FREQUENCY 
ACCORDING TO 
TABLE B 


SET MM-100E RANGE 
SWITCH TO 30 V 

AND FUNCTION SWITCH 
TO AC-HI-Z 


REFER TO VIEW A, SH 7. 
GROUND AN/GRM-114A 
PROBE B. TOUCH PROBE A 
TO CAP UNDER TEST. 
OBSERVE MM-100E METER. 


INJECT 


SIGNAL HERE 


6. Adjust 1-kHz/OFF control for 8-kHz deviation 
on DEV meter. 


EL4GP444 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 
A1000(*) Assembly Troubleshooting 
(sa ) (Sheet 6 of 8) 


17V REPLACE AND ALIGN A1100, SET MM-100E RANGE SWITCH 
OR NO A1200(*) AND A1300 TO 30V AND FUNCTION 
SWITCH TO AC-HI-Z. 


OBSERVE METER 
SEE CAUTION/SEE NOTE 7 


SET MM-100E RANGE 
SWITCH TO SINAD. OBSER' 
BLUE SINAD SCALE. 


10-DB SET MM-100E RANGE 
OR GREATER SWITCH TO SINAD. OBSER' 
? : BLUE SINAD SCALE. 


YES 
ALL NO 
CAPS OK: 
? 
YES (sx ) 


REPLACE AND ALIGN 
A1500(*) MODULE. RETURN 
TO PERFORMANCE TESTS. 


RETURN TO 


PERFORMANCE TESTS. 


7. Depending upon which caps fail to meet 
requirements. 


PARA CAUTION 


MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


Change 4 4-109 


TM 11-5820-401 -34-2-2/0967-LP-432-3030 


424. 


© 


SET RT MC-TUNE-KC 
SWITCH TO 64.00 MHZ. 
TURN VOLUME CONTROL 
FULLY CLOCKWISE. 


SET AN/GRM-114A RF 
FREQUENCY MHZ 
THUMBWHEELS TO 
064 000.0 


DISCONNECT YELLOW 
COAX P1002 FROM J1002. 
LEAVE DISCONNECTED. 


CONNECT BNC TO SMC 
CABLE TO J1002. 
SEE NOTE 8 


AQJUST AN/GRM-114A 
1-KHZ/OFF CONTROL FOR 
8-KHZ DEVIATION. SET RF 
LEVEL TO 73 OBM. 


SET MM-100E RANGE 
SWITCH TO SINAD AND 
FUNCTION SWITCH TO 
AC-HI-Z 


MM-100E INPUT PROBE A 
TO MK-1978/VAC SPKR 
JACK. PROBE 6 TO GND. 


TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 


A1000 Assembly Troubleshooting 


(Sheet 7 of 8) 


NOTE 


8. Other end of BNC to SMC cable is connected 
to AN/GRM-114A TRANS-RCVR port. 


ADJUST CAPACITOR C1404 
(SEE VIEW A) FOR PEAK 


SINAD 


SINAD 
10 DB OR 
GREATER 
? 


SET MM-100E RANGE 
SWITCH TO 30 V. 
OBSERVE METER 
INDICATION. 


WV 
OR GREATER 
? 


YES 


RETURN TO 
PERFORMANCE TESTS 


REPLACE AND ALINE 


A1400 MODULE 


PARA 
4-2 


A1000 ASSEMBLY EL4GP445 


4-110 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 
. CHART 4-3 
A1000 Assembly Troubleshooting 
{Sheet 8 of 8) 


TEST PROBE ; 
MK-1978/VRC 


POWER 
SUPPLY 
PP-1104(*)/G 


——a 


MAINTENANCE KIT 
MK-1978/VRC 


A1000 ASSEMBLY TOP BNC CABLE 


f DISCONNECTED) 


GROUND (BLACK) 


INPUT SIGNAL 
FROM CRS; BETWEEN 
+ 0.5V DC 


TM 11-5820-401-34-2-2/0967-L P -432-3030 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


SET MM-100E FUNCTION 
SWITCH TO DC+ 


MM-100E INPUT PROBE A 
TO TP3012. PROBE 6 TO 
GND. (SEE VIEW A.) 


16-VOC 
METER INDICATION 
? 


MM-100E PROBE A TO 
TP3005. (SEE VIEW A.) 


16-VOC 
METER INDICATION 
? 


YES 


YES 


4-112 


CHART 4-4 


A2000, A3000 Assemblies Troubleshooting 


(Sheet 1 of 9) 


REPAIR WIRING TO A3000 


TRAY. RETURN TO PER- 
FORMANCE TESTS. 


PARA 
42 


CHECK 
A1000 INPUT 


DISCONNECT WHITE 
WIRE FROM A1000 
ASSEMBLY 


CONNECT EQUIPMENT 
AS INDICATED ON SH 9 


OBSERVE WAVEFORM ON 
AN/GRM-114A SPECTRUM 
ANALYZER AND NOTE 
FREQ ERROR METER 
INDICATION 


WAVEPEAK 


ABOVE ~60 OB LINE No 
? 


A1000 ASSEMBLY 


EL4GP632 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
A 2000, A3000 Assemblies Troubleshooting 
(Sheet 2 of 9) 


REPLACE AND ALIGN 
A8500 (LOCAL OSCILLATOR) 
MODULE 


CHECK INPUTS 
FROM A2000 


RECONNECT WHITE WIRE 
TO A1000(*) ASSEMBLY. 
(SEE VIEW B, SH 1.) 


DISCONNECT P3002 GREEN 

COAX FROM BNC TEE AND 

RECONNECT TO J3002. 
— (SEE SH 9.) 


TROUBLESHOOT A1000(*) 
ASSEMBLY. 


SEE CAUTION 


TABLE A 


RT FREQUENCY | _AN/GRM-114A FREQUENCY 


30.00 MHz 
41.00 MHz 
52.00 MHz 
75.00 MHz 
64.00 MHz 
53.00 MHz 


FREQ 
ERROR METER 
INDICATES WITHIN 
+/- 150 KHZ 
? 


REPEAT LAST TWO 
DECISIONS WITH RT AND 
AN/GRM-114A FREQUENCIES 
SET AS PER TABLE A. 


RECONNECT WHITE WIRE 
TO A1000(*) ASSEMBLY. 
(SEE VIEW B, SH 1.) 


DISCONNECT P3002 GREEN 
COAX FROM SMC TEE AND 


RECONNECT P3002 TO 
J3002. (SEE SH 9.) 


DISCONNECT RED COAX 
P3701 FROM J3701. CON- 
NECT P3701 TO SMC TEE. 
LEAVE SMC FEMALE INPUT 
DISCONNECTED. 


041 500.0 MHz 
052 500.0 MHz 
063 500.0 MHz 
063 500.0 MHz 
052 500.0 MHz 
041 500.0 MHz 


CAUTION 


MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


ALIGN A1500(*) (LOCAL 


OSCILLATOR) MODULE. 


SET RT MC-TUNE-KC SWITC 
TO 30.00MHZ. SET AN/GRM- 
114A RF FREQUENCY MHZ 
TO 005 650.0. 


OBSERVE WAVEFORM ON 
AN/GRM-114A SPECTRUM 
ANALYZER AND NOTE FREQ 
ERROR METER INDICATION. 


Change 4 4-113 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 44 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 3 of 9) 


a) 


WAVE 
PEAK ABOVE 
-60 DB LINE 
? 


FREQ 
ERROR METER 
INDICATES WITHIN 
+500 HZ 
? 


YES 


SET RT MC-TUNE-KC 
SWITCH TO 30.05 MHZ. 
SET AN/GRM-114A RF 
FREQUENCY MHZ 
THUMBWHEELS TO 
005 600.0. 


REPEAT LAST 
TWO DECISIONS 


DISCONNECT P3701 FROM 
SMC TEE AND RECONNECT 
TO J3701. DISCONNECT 
P3301 FROM J3301. 

(SEE SH 9.) 


P3301 (BLACK COAX) 
TO SMC TEE 


4114 


REPLACE A2000 
CRYSTAL SWITCH 
MODULE 


RETURN TO 


PERFORMANCE 
TESTS 


WAVE 
PEAK ABOVE 
-60 OB LINE 


YE 


OBSERVE WAVEFORM ON 
AN/GRM-114A SPECTRUM 
ANALYZER. NOTE FREQ 
ERROR METER 
INDICATION. 


WAVE 


REPLACE A2000 
ae tke (CRYSTAL SWITCH) 
MODULE 


? 


FREQ 
ERROR WITHIN 
+2.3 KHZ 
? 


YES 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


REPEAT LAST TWO DECISIONS 
WITH RT AND AN/GRM-114A 


FREQUENCIES SET AS PER 


TABLE A. 


TURN AN/GRM-114A ANALY 
DISPR FULLY CLOCKWISE (14 
MHZ/DIV). SET RF FREQ. MHZ 
THUMBWHEELS TO 014 000.0. 


CONNECT MK-1978/VRC TEST 
PROBE TO 10-DB ATTENUATOR. 
PROBE A TO TP3013. PROBE B 


TO GND. 


OBSERVE AN/GRM-114A 
SPECTRUM ANALYZER. 


CHECK A3100 
OUTPUT 


RECONNECT P3301 TO J3301. 
DISCONNECT CABLE AND 20-DB 
AND 30-DB ATTENUATORS 
FROM AN/GRM-114A ANTENNA. 


YES 


NO 


TM 11-5820-401-34-2-2/EE150-JA-MMM-020/E154-VRC-12 


CHART 4-4 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 4 of 9) 


RT FREQUENCY 
IN MHz 


XX.05 OR XX.10 
XX.15 OR XX.20 
XX.25 OR XX.30 


XX.35 OR XX.40 
XX.45 OR XX.50 
XX.55 OR XX.60 
XX.65 OR XX.70 
XX.75 OR XX.80 
XX.85 OR XX.90 
XX.95 OR XX.00 


X = ANY SETTING 


NOTES 


1. Leave 10-db attenuator attached to AN/GRM-114A 
ANTENNA input but do not reconnect BNC cable. 

2. See Sh 9. 

3. At 14 MHz center frequency, wave peaks at 10 MHz, 
11 MHz and 12 MHz should be at least -40 db. By 
16 MHz or 17 MHz they should be approx -80 db. 


TABLE A 


AN/GRM-114A 
FREQUENCY | CRYSTAL 
IN MHz 


TEST PROBE A TO TP3015. 
(SEE SH 9). OBSERVE 
SPECTRUM ANALYZER. 


SIGNALS 
ARE PRESENT 


REPLACE FL3001 
(LOW PASS FILTER) 


REPLACE A3100 


? (HARMONIC GENERATOR) 


Change4 4-115 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 5 of 9) 


NOTE 


4. RT frequency must end in zero; eg, 30.00, 
not 30.05. 


SET AN/GRM-114A RF 
FREQUENCY MHZ 


TESTPROBEATO | 
THUMBWHEELS TO TP3011. (SEE SH 9.) 


052 500.0 ~ 


TEST PROBE A TO 


TP3010. (SEE SH 9.) SIGNALS REPLACE A3200 
OBSERVE SPECTRUM ARE PRESENT (BALANCED MIXER 
ANALYZER. ? MODULE) 


REPLACE FL3003 (53-MHZ 
BANOPASS FILTER) 


CHECK A3300 
YES! output 


SET AN/GRM-114A RF 


FREQUENCY MHZ OBSERVE WAVEFORM 


THUMBWHEELS TO 
005 659.0 ON SPECTRUM ANALYZER 


SEE NOTE 4 


SET AN/GRM-114A ANALY 


DISPR FULLY COUNTER- REPLACE A3300 (CRS 2ND 


MIXER MODULE) 


CLOCKWISE (SHORT OF 
DETENT) 


CONNECT TEST PROBE A 
TO TP3016. (SEE SH 9.) 


4116 
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whe, 
4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-4 A: 
A2000, A3000 Assemblies Troubleshooting: 
(Sheet 6 of 9) 


NOTE 


6. 10-db attenuator end MK-1978/VAC test 
probe connect to attenuators. 


RECONNECT 20-DB AND 
30-DB ATTENUATORS TO 


REPLACE A3400 (CRS 
18T AND 2ND IF AMPS) 


AN/GRM-114A 
ANTENNA INPUT 


SEE NOTE 
CHECK 1ST AND 2ND 
AMPLIFIER OUTPUT 


CONNECT TEST PROBE A 
TO TP3009. (SEE SH 9.) 
OBSERVE WAVEFORM 
ON SPECTRUM ANALYZER. 


REPLACE FL3004 (5.625. 
MHZ BANDPASS FILTER) 


THUMBWHEELS TO 005 650.0 
MHZ. 


WAV CONNECT TEST PROBE A 


E WAVE 
PEAK ABOVE 


TO TP3008. (SEE SH 9.) PEAK ABOVE YES 
~80 DB LINE OBSERVE WAVEFORM ~60 DB LINE 
? ON SPECTRUM ANALYZER, ? 


SET RT MC-TUNE-KC SWITCH 


WAVE 
PEAK ABOVE 
-80 06 LINE 
? 


REPLACE A3500 MODULE 


THUMBWHEELS TO 005 600.0 
MHZ. 


GHECK SRD AMP 
YES | AND LIMITER 


CONNECT TEST PROBE A 
TO TP3004. (SEE 8H 9.) 


OBSERVE AN/GRM-114A 
SPECTRUM ANALYZER 


OBSERVE WAVEFORM 
ON SPECTRUM ANALYZER. 


WAVE 
PEAK ABOVE 
-80 me LINE 


YES 


4-117 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 7 of 9) 


SET RT MC-TUNE-KC SWITCH 
TO 30.05. SET AN/GRM-114A 


RF FREQUENCY MHZ 
THUMBWHEELS TO 005 800.0 
MHZ. 


OBSERVE WAVEFORM 
ON AN/GRM-114A 
SPECTRUM ANALYZER 


WAVE 
PEAK ABOVE 
-60 DB LINE 
? 


CHECK FILTER YES (41) 
FL3005 OUTPUT 


TURN AN/GRM-114A ANALY 
DISPR FULLY COUNTER- 
CLOCKWISE (JUST PAST 
DETENT, 100 KHZ/DIV) 


SET RT MC-TUNE-KC SWITCH 
TO 30.00 MHZ. SET AN/GRM- 


114A RF FREQUENCY MHZ 
THUMBWHEELS TO 005 650.0. 


CONNECT TEST PROBE A 
TO TP3006. (SEE SH 9.) 
OBSERVE WAVEFORM ON 
AN/GRM-114A SPECTRUM 
ANALYZER. 


4-118 


REPLACE A3600 (CAS 
3RD AMP AND LIMITER) 


WAVE 

PEAK ABOVE 

80 OB LINE 
? 


YES 


CONNECT TEST PROBE A 
TO TP3007. (SEE SH 9.) 
OBSERVE WAVEFORM 
ON AN/GRM-114A SPEC- 
TRUM ANALYZER. 


WAVE 
PEAK ABOVE 
-60 DB LINE 
? 


REPLACE FL3005 (6.65 
MHZ BANDPASS FILTER) 


CHECK CRS PHASE 
DISCRIMINATOR OUTPUT 


CONNECT ATTENUATED 
PROBE A TO AN/GRM-114A 
SCOPE INPUT. (PROBE 
SETATX1.) 


TURN AN/GRM-114A ANALY 
DISPR OFF (FULLY 


COUNTERCLOCKWISE, 
PAST DETENT) 


SET AN/GRM-114A EXT 
V/DIV CONTROL TO 0.1. 
SET SWEEP TO 10 MS. 


REPLACE A3500 (CRS 
3RO AMP ANDO LIMITER) 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 8 of 9) 


NOTE 


6. If wave is sinusoidal, the A3600 module is 
hunting and must be replaced. 


SET AN/GRM-114A AC/OFF/ 
DC SWITCH TO DC. ADJUST 
VERT AND HORIZ 
CONTROLS TO CENTER 
TRACE ON SCREEN, 


1S 

WAVE ON SCOPE 

SINUSOIDAL 
? 


PROBE A TO TP3001. 
(SEE SH 9.) OBSERVE 
WAVEFORM ON AN/GRM- 
114A OSCILLOSCOPE. 


REPLACE A3600 (CRS 


p 
HUNT DISCRIMINATOR) REPLACE A3700 (CRS 


PHASE DISCRIMINATOR) 


SEE NOTE 6 


YES 


RETURN TO 


PERFORMANCE TESTS 


PARA 
42 SINE WAVE 


view A 
EL4GP447 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-4 
A2000, A3000 Assemblies Troubleshooting 
" (Sheet 9 of 9) 


TEST PROBE 
MK-1978/VRC 


POWER 
SUPPLY 
PP-1104(*)}/G 


SET COUNTERCLOCKWISE 
SHORT OF DETENT 
(100 KH2/DIV) 


RCVR 
XMTA 


MAINTENANCE KIT 
MK-1978/VRC 


te) oO 
GND SPKR 


SMC TEE 

{LEAVE 

DISCONNECTED) 
P3002 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 
SEE NOTE 1 


SET MK-1978/VRC 
SQUELCH SWITCH TO DiS- 


ABLE. OBSERVE MK-1978/ 
VRC RETRANS LAMP. 


LAMP OFF 
ON OR OFF 
? 


AUDIO 
NOISE PRESENT 
? 


YES 


RT 
CALL LAMP 
LIGHTS 
? 


NO 


YES 


ALINE A5200 MODULE 


CHART 4-5 


Squeich Test Failure Troubleshooting 


(Sheet 1 of 2) 
NOTES 


1. Use same equipment setup as in Performance 
Test. 


2. That is, repeat the etter bad m EW ; 
500 SQUELCH or OLO SQU that referre 
REPLACE K5002 (SQUELCH you to this section to see if fault has been 
RELAY). RETURN TO corrected. 


PERFORMANCE TESTS. 


PARA 
4-2 


REPAIR WIRING AND/OR 
REPLACE CALL LAMP. 


RETURN TO PERFOR- 
MANCE TESTS. 


PARA 
42 


SQUELCH 
TEST OK? 
NOTE 2 


YES RETURN TO PERFORMANCE 


TESTS 


NO 


PARA 
4.2 


4-121 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-6 
Squeich Test Failure Troubleshooting 
(Sheet 2 of 2) 


REPLACE AND ALINE 
A5300 MODULE 


REPLACE SQUELCH SWITCH 
ON FRONT PANEL 


RETURN TO 
PERFORMANCE 
TESTS 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-6 
Audio Power Test Failure Troubleshooting 
(Sheet 1 of 5) 
NOTES 


START . 
1. Performance voltage measurements LOW 


at both FIXED AUDIO end MUTED AUDIO 


'(SPEAKER) test points. 
2. Performance test voltage measurements low at 
USE SAME EQUIPMENT MM-100E INPUT PROBE A either FIXED AUDIO or MUTED AUDIO 
SETUP AS IN PERFORMANCE TO TP5006. (SEE SH 5.) (SPEAKER) test point. 


TEST PROBE B TO GND. 


SET MM-100E RANGE 
YES SWITCH TO 0.3 V. 

OBSERVE METER 

INDICATION. 


NO 


NOTE 2 * 
VOLTAGE LOW OR REPLACE AND ALINE 
AT... FIXED GREATER A5100 MODULE 
? AUDIO ? 


SPEAKER 


REPAIR WIRING BETWEEN 
A5000 ASSEMBLY AND 
SPEAKER OUTPUT 


RETURN TO PERFORMANCE 
TESTS 


TURN RT VOLUME CON- 
TROL FULLY CLOCKWISE 


SET MM-100E RANGE RF CABLE FROM FREE END 
SWITCH TO 1.0 V OF BNC TEE TO MM-100E PARA 
INPUT JACK 42 


BNC TEE TO AN/GRM-114A 
INT AND OUT JACK 


Change 3 4-123 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


© 


ATTENUATED PROBE A 


(FROM BNC TEE) TO TP5013. 


(SEE SH §.) PROBE B TO 
GROUND. 


ADJUST AN/GRM-114A 
1-KHZ/OFF CONTROL FOR 
0.52 + 0.16-V INDICATION 
ON MM-100E METER 


SET MM-100E RANGE 
SWITCH TO 30 V 


DISCONNECT BNC TO BNC 
CABLE FROM THE MM-100E 


INPUT JACK. LEAVE 
DISCONNECTED. 


MK-1978/VRC TEST PROBE 
TO MM-100E INPUT JACK 


4-124 


CHART 4-6 


Audio Power Test Failure Troubleshooting 


(Sheet 2 of 5) 


MK-1978/VRC TEST PROBE 
(FROM MM-100E INPUT MM-100E INPUT PROBE A 


TO TP5004. (SEE SH 5.) 
JACK) TO MK-1978/VARC 
SPKR JACK PROBE B TO GND. 


AUDIO 
POWER 
7.75 VOR 
GREATER? 


TURN RT VOLUME CON- 
TROL FULLY CLOCKWISE. 
OBSERVE MM-100E METER 
INDICATION. 


NO 


AUDIO 
POWER 
17V OR 
GREATER? 


REPAIR WIRING BETWEEN 
A5000 TRAY AND UNMUTED 
AUDIO OUTPUT 


YES 


SET THE MK-1978/VRC 
AUDIO SWITCH TO UN- 
MUTED. SET MM-100E 
RANGE SWITCH TO 10 V. 


REPLACE T5001 (AUDIO 
OUTPUT TRANSFORMER) 


AUDIO 
POWER 
7.75 VOR 
GREATER? 


NO RETURN TO 
PERFORMANCE 


TESTS 


YES 


DISCONNECT MK-1978/VRC 

PROBE FROM MM-100E PARA 
INPUT JACK AND RECON- 4.2 
NECT FREE END OF BNC 

TO BNC CABLE 
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4-24 TROUBLESHOOTING FLOW CHARTS. (CONT) 


© 


ATTENUATED PROBE A 
{FROM BNC TEE) TO 


TP4003. (SEE SH 5) 
PROBE 8 TO GND. 


SET MM-100E RANGE 
SWITCH TO 0.3 V 


ADJUST AN/GRM-114A 
1-KHZ/OFF CONTROL FOR 
0.13-V INDICATION ON 
MM-100E METER 


SET MM-100E RANGE 
SWITCH TO1V 


DISCONNECT BNC TO BNC 
CABLE FROM THE MM-100E 
INPUT JACK. LEAVE 
DISCONNECTED. 


RECONNECT MK-1978/VRC 
TEST PROBE TO MM-100E 


INPUT JACK 


CHART 4-6 
Audio Power Test Failure Troubleshooting 
(Sheet 3 of 5) 


MK-1978/VRC TEST PROBE 
A (FROM MM-100E INPUT 
JACK), AND PROBE B TO 
GND 


GREATER 
? 


SET MM-100E RANGE 
SWITCH TO DIST 0-10%. 
OBSERVE METER 

INDICATION. 


LESS 
THAN 2% 


DISTORTION? TESTS 


REPAIR WIRING BETWEEN 
A4000 AND AS000 ASSEM- 
BLIES AND SPEAKER 
OUTPUT 


PARA 
4-2 


ALINE A4300 (AUDIO 
SQUELCH AND PREAMP) 


0.78 V 
OR 
GREATER? 


REPLACE AND ALINE 
A4300 MODULE 


RETURN TO 
PERFORMANCE 


4-125 


YES 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


Audio Power Test Failure Troubleshooting 


(«) 


SET MM-100E RANGE 
SWITCH TO 30 V 


MK-1978/VRC TEST PROBE 
A (FROM MM-100E INPUT 
JACK) TO TP5001. (SEE 
SH 5) PROBE B TO GND. 


WV 
OR GREATER 
? 


YES 


MK-1978/VRC TEST PROBE 
ATO TPS§005. (SEE SH 5.) 


OBSERVE MM-100E METER 
INDICATION. 


GREATER 
? 


REPLACE RELAY 
ks001 


4-126 


REPLACE AND ALINE 
A5100 (AUDIO AMP) 


REPLACE T5001 (AUDIO 
OUTPUT TRANSFORMER) 


RETAKE VOLTAGE 


READING AT TPS001 


WV 


OR 
GREATER 
? 


YES 


REPEAT LAST TWO STEPS 
AFTER REPLACING 0402, 
R402, OR T5001 BY 

SUBSTITUTION 


RETURN TO 
PERFORMANCE 


TESTS 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-6 
Audio Power Test Failure Troubleshooting 
(Sheet 5 of 5) 


A5000 ASSEMBLY 


A4000 ASSEMBLY 
BOTTOM VIEW 


EL4GP432 
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4-24. TROUBLESHOOTING FLOWCHARTS. (CONT) 


CHART 4-7 
Audio Distortion Test Failure Troubleshooting 


(Sheet 1 of 5) 
START : 
CHECK A4100 


AND A4200 
DISTORTION 
USE SAME EQUIPMENT DISCONNECT P1005 BLUE 
SETUP AS IN PERFOR- COAX FROM J1005 
MANCE TEST 
CHECK A1000 AND 
A4000 DISTORTION 


SET AN/GRM-114A BFO-RF 
LEVEL TO 10 AND HI LVL/ 
uN X 100/NORM SWITCH 
TO pv X 100 


SET AN/GRM-114A RF 
FREQUENCY MHZ THUMB- 
WHEELS TO 011 500.0 AND 
BFO-RF LEVEL TO 20 


MM-100E INPUT PROBE A 


4.5% 
TO TP4003. (SEE SH 5.) YES 

DISTORTION TROUBLESHOOT 
PROBE B TO GND. OB- OR LESS A1000 ASSEMBLY 


SERVE MM-100E METER 


INDICATION ? 


4.5% 
DISTORTION 
OR LESS 
? 


yes| CHECK A4300 
DISTORTION 


MM-100E INPUT PROBE A 


TO TP4007. (SEE SH 5.) apa gamit 


NATOR AND A4300 AUDIO 
SQUELCH PREAMP 


REPLACE AND ALINE 
A4300. RETURN TO 


OBSERVE MM-100E PERFORMANCE TESTS. 


METER INDICATION. 


5% 5% se 
DISTORTION DISTORTION PARA 
OR LESS OR LESS 42 
? ? 
YES 
7A 
SH2 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-7 
Audio Distortion Test Failure Troubleshooting 
(Sheet 2 of 5) 


(a) NOTE 


The following decisions refer to distortion 
SH Soa readings obtained in the Receiver Audio Dis- 
tortion Performance Test at the FIXED 
AUDIO and MUTED AUDIO (SPEAKER) 


MM-100E INPUT PROBE A Oe: 
SEE NOTE 1 TO TP5006. (SEE SH 5.) 
PROBE 6 TO GND. 
SET MM-100E FUNCTION 
Sate YES SWITCH TO AC-HI-Z. 
BOTH POINTS OBSERVE METER 
’ INDICATION. 
2% 
DISTORTION DISTORTION YES 


HIGH AT... 
? 


OR LESS 
? 


SPEAKER 


REPAIR WIRING BETWEEN 
A5000 ASSEMBLY AND 
SPEAKER OUTPUT 


SET MM-100E RANGE 
SWITCH TO 30 V 


REPLACE AND ALINE 
A5100 (AUDIO AMP) 


MM-100E INPUT PROBE A 
TO TPS5001. (SEE NOTE 5) 
PROBE B TO GND. 
OBSERVE METER 
INDICATION. 


REPLACE 0402 
(TRANSISTOR) 


RETURN TO 
PERFORMANCE 


TESTS 


REPLACE T5001 (AUDIO 
OUTPUT TRANSFORMER) 


PARA 


GREATER 42 
? 


Change 2 4-129 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-7 
Audio Distortion Test Failure Troubleshooting 
(Sheet 3 of 5) 


© 


CHECK AS000 
DISTORTION 


TURN RT- VOLUME 
CONTROL FULLY 
CLOCKWISE 


ALINE A4200 MODULE 
AND A4300 MODULE 


BNC TEE TO AN/GRM-114A 
INT MOD OUT JACK. 

BNC TO BNC CABLE TO 
BNC TEE. 


4.5% 
DISTORTION OR 
LESS? 


ATTENUATED PROBE A 
TO TP5013. (SEE SH 5.) 
GROUND PROBE B. 


YES 


IF UNABLE TO ALINE 
A4200 OR A4300, REPLACE 
RESPECTIVE MODULE 
AND REALINE 


ADJUST AN/GRM-114A 
VAR/OFF CONTROL FOR 


FREE END OF BNC TO 


BNC CABLE TO MM-100E 0.52 + 0.16 V INDICATION 


ON MM-100E METER 


INPUT JACK 


4.5% ATTENUATED PROBE TO DISCONNECT BNC TO BNC 
DISTORTION FREE END OF BNC TEE. CABLE FROM MM-100E 
OR LESS? SET MM-100E RANGE INPUT JACK. LEAVE 
SWITCH TO 1V. DISCONNECTED. 


PERFORM 


RETURN TO 


SELECTIVITY MK-1978/VAC TEST PROBE 
TEST FAILURE A aa TO MM-100E INPUT JACK 
TROUBLESHOOTING 


CHART 
4-10 


SET MM-100E RANGE 


SWITCH TO DIST 10% 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-7 
Audio Distortion Test Failure Troubleshooting 
(Sheet 4 of 5) 
NOTES 


2. Connect probe B to GND jack. 


3. That is, 2% distortion or fess at both FIXED 
AUDIO and SPKR jacks. 


MK-1978/VRC TEST PROBE 
ATO MK-1978/VRC FIXED 
AUDIO JACK. NOTE 
METER INDICATION. 


ATTENUATED PROBE A 
TO SPKR JACK. NOTE 
METER INDICATION. 


REPAIR WIRING BETWEEN 
A4000 AND A5000 
ASSEMBLIES 


2% 
DISTORTION 
OR LESS 

? 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE AND ALINE 
AS100 (AUDIO AMP) 


2% 
DISTORTION OR 
LESS? 


REPLACE TRANSISTOR 
0401 OR RESISTOR R402 
BY SUBSTITUTION 
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424. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-7— 
Audio Distortion Test Failure Troubleshooting 
(Sheet 5 of 5) 


A5000 ASSEMBLY 


A4000 ASSEMBLY 
BOTTOM VIEW 


EL4GP432 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-8 
Audio Response Test Failure (Normal Mode) Troubleshooting 
(Sheet 1 of 2) 


OTE 
START ” sd 
1. The 1000-Hz (modulation) reading is used as a 


reference, as it was in the performance test. 


2. Additionally, AN/GRM-114A DEVIATION 
meter should indicate 8 kHz. 


USE SAME EQUIPMENT 


REPLACE AND ALINE 


SETUP AS IN PERFOR- 
FL5001 (AUDIO FILTER) 


MANCE TEST 


3. Repeat lest two steps with AN/GRM-114A 
MODULATION FREQ Hz thumbwheels set 
to: 


a. 03 000.0; 
b. 00 500.0. 


WITHIN 

+2 D8 OF 
1000-HZ iNDI- 
CATION? 


MM-100E INPUT PROBE A 
TO TPS5009. (SEE SH 2.) 
PROBE B TO GND. 


YES 


ADJUST RT VOLUME 

CONTROL FOR 0-08 INDICA- SEE NOTE 3. RETURN TO 
TION ON MM-100E RED 08 IF DECISION IS YES AT PERFORMANCE 
TESTS 


SCALE ALL FREQUENCIES, ... 


SEE NOTE 1 


SET AN/GRM-114A 
MODULATION FREQ HZ 
THUMBWHEELS TO 


REPLACE AND ALINE 
A5100 (AUDIO AMP) 


PARA 
42 


02 000.0. OBSERVE RED 
DB SCALE. 


WITHIN 
+2 DB OF 

1000-HZ INDI- 
CATION? 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-8 
Audio Response Test Failure (Normal Mode) Troubleshooting 
Sheet 2 of 2) 


A5000 ASSEMBLY 


A4000 ASSEMBLY 
BOTTOM VIEW 


EL4GP432 
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4--24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-9 
Audio Response Test Failure (X-Mode) Troubleshooting 
(Sheet 1 of 4) 


NOTES 
START 
1. The 1000-Hz (modulation) reading is used as a 


reference, as it was in the performance test. 


2. Repeat the previous two steps with AN/GRM- 
114A MODULUATION FREQ Hz thumb- 
YES wheels set to: 


WITHIN 
+2 AND 3 DB 
OF 1000-HZ 


USE SAME EQUIPMENT 
SETUP AS IN 


PERFORMANCE TEST INDICATION a. 05 000.0; 
? b. 10 000.0; 
c. 00 500.0. 


CHECK A4100 
AND A4200 MODULES 


SEE NOTE 2. 
IF DECISION IS YES AT 
ALL FREQUENCIES, 
REPLACE AND ALINE 
A4300. 


ALINE A4200 AND A4300 
MODULES. RETURN TO 
START. 


SET MM-100E RANGE 
SWITCH T0 0.3 V 


WITHIN 
MM-100E INPUT PROBE A RETURN T 
TO TP4003, (SEE SH 4.) barr PERFORMANCE 
PROBE B TO GND. SAIEATICN TESTS 

? 


NO 


NOTE INDICATION ON 
MM-100E RED DB SCALE 


REPLACE AND ALINE | 
A4200 MODULE. IF FAULT PARA 
STILL EXISTS 42 


SEE NOTE 1 


SET AN/GRM-114A 
MODULATION FREQ HZ 
THUMBWHEELS TO 

0 


OBSERVE MM-100E RED 
D8 SCALE. COMPARE TO 
1000-HZ (MODULATION) 
READING, 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-9 
Audio Response Test Failure (X-Mode) Troubleshooting 
(Sheet 2 of 4) 


(4) 


WITHIN 
+2 AND -3 OB 
OF 1000-HZ 
INDICATION 
? 


RETURN TO 
YES PERFORMANCE 
TESTS 


NO 


DISCONNECT P1005 
BLUE COAX FROM J1005 PARA 
ON A1000 ASSEMBLY 42 


ADJUST AN/GRM-114A 
VAR/OFF CONTROL FOR 
8-KHZ ON DEVIATION 
METER 


CONNECT EQUIPMENT AS 
SHOWN IN CHART 4-2, 
SH8 


SET AN/GRM-114A RE 
FREQUENCY MHZ 
THUMBWHEELS TO 

011 500.0, ANO RF LEVEL 
TO 50 nV 


NOTE INDICATION ON 
MM-100E RED D8 SCALE 


SEE NOTE 1 


i PUT P EA SET AN/GAM-114A 
po oo eck SHG] MODULATION FREQ HZ 


THUMBWHEELS T0 
PROBE B TO GND. 03 000.0 


SET AN/GRM-114A OBSERVE MM-100E RED 
MODULATION FREQ HZ DB SCALE. COMPARE 


THUMBWHEELS TO TO 1000-HZ (MODULATION) 
01 000.0 READING. 


4-136 


WITHIN 
+2 AND 3 0B 

OF 1000-HZ 
INDICATION 
? 


YES 


NO 


REPLACE AND ALINE 
A4100 (1ST AND 2ND IF 
AMP) MODULE 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 
4-2 


8B 
SH 3 


TM 11-5820-401-34-2-2/EE150-JA-MMM-02D/E154-VRC-12 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-9 


Audio Response Test Failure (X-Mode) Troubleshooting 


SEE NOTE 2, SH 1. IF 
DECISION IS YES AT ALL 
FREQUENCIES RECONNECT 
P1005 TO J1005. 


TROUBLESHOOT A1000(*) 
AND /OR A3000 ASSEMBLIES 


SEE CAUTION 


(Sheet 3 of 4) 


NOTE 


3. A1000(*) assembly troubleshooting is on 
chart 4-3; A3000 troubleshooting, Chart 4-4. 


CAUTION 


MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


Change 4 4-137 


TM 11-6820-401-34-2-2/0967-LP-432-3030 


424, 


4-138 


TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-9 
Audio Response Test Failure (X-Mode) Troubleshooting 
(Sheet 4 of 4) 


—_—— meee eee eee eee 


| A430 178 DB OR 
: AUDIO SQUELCH +796 GAIN 
| $4001 
| XMODE |c_AUDIO 
: TO P201 
o—_—|Aow 
waveuenco.. 
| foanD 
L_ thos steve © 
i RS a SR a a a ae ELaGpaas 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-10 
Selectively Test Failure Troubleshooting 
(Sheet 1 of 1) 
NOTE 


START 
SEE NOTE 


Use same equipment setup as in performance test. 


REPLACE AND ALINE 
FL4001 (11.5-MHZ 
CRYSTAL FILTER) 


REPEAT SELECTIVITY 
TEST 


REPLACE AND ALINE 
FL4002 (11.5 MHZ- 
CRYSTAL FILTER) 


RETURN TO 
PERFORMANCE 
TESTS 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-11 
A8000 and A6000 Assemblies Troubleshooting 
(Sheet 1 of 12) 


START 


USE SAME EQUIPMENT 
SETUP AS IN 
PERFORMANCE TEST 


OBSERVE SPECTRUM 
ANALYZER ZERO 


DISPLAY 


IS 

THERE A 

SINGLE LINE 
? 


. SET AN/GRM-114A 
AC/OFF/OC SWITCH 
TO OC 


YES 


SET AN/GRM-114A 
ANALY DISPR TO 
JUST PAST DETENT 
(100 KHZ/DIVISION) 


ARE 
THERE MULTIPLE 
FREQUENCY 


SET MK-1978/VRC KEY 
SWITCH TO XMIT 


AN/GRM-114A 
INPUT LEVEL 
LAMP ON 
7 


" Cr 


Ta AL 
AEC RATE 
ae WEY, WW | I 


WHEN THE A8400 MODULE IS “HUNTING” SEVERAL 
PEAKS THAT SEEM TO BE MOVING, APPEAR ON THE 
SPECTRUM ANALYZER SCREEN. EL4GP479 


YES 
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4-24. TROUBLESHOOTING FLOW CHARTS (CONT) 


IS 
POWER LEVEL 
OK 
? 


YES 


IS 

FREQUENCY 

ACCURACY 
OK 


? 


VES 


A8000 AND A6000 Assembl 


CHART 4-11 
(Sheet 2 of 12) 


TROUBLESHOOT 


AG000 ASSEMBLY 


1 
ies Troubleshooting 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


CHECK A1000 ASSEMBLY, 
PIN 4 (ORANGE TERMINAL) 


FOR 16 VOC. 


N 


YES 
RETURN TO REPLACE RELAY K403 
CONNECT EQUIPMENT . 
PERFORMANCE AS nell ONSHS RETURN TO PERFOR- 
TESTS MANCE TESTS. 
PARA SET MK-1978/VRC KEY PARA 
42 SWITCH TO XMIT 42 


CHECK A2100 POWER SuP- 
PLY. 1F OK, REPLACE 
WIRING TO A2100. RE- 


MM-100E PROBE A 
TO TP8001. {SEE SH 11.) 


GROUND PROBE B. TURN TO PERFORMANCE 
TESTS. 


16 40.5 VDC wy 
1 


YES 98 PARA 
SH3 42 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


MM-100E PROBE A 
TO TPB006. 


(SEE SH 11.) 


NOTE 2 


YES 


REPLACE AND ALINE 
A8500 MODULE 


SEE NOTE 1 


RETURN TO 
PERFORMANCE 
TESTS 
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CHART 4-11 
A8000 and A6000 Assemblies Troubleshooting 
(Sheet 3 of 12) 


NOTES 
1. Speech amplifier module. 


2. After taking messurement, set MK-1978/VRC KEY 
switch te RCVE. 


TROUBLESHOOT A2000 


(CRYSTAL SWITCH) 
MODULE (CHART 4-4} 


SET MK-1978/VAC KEY 


IF A2000 OK, DISCONNECT 
NO P6001 (GRAY COAX) FROM SWITCH TO XMIT. OB- 

36001 ON AG000 ASSEMBLY. SERVE AN/GRM-114A 

(SEE SH 12.) FREQ ERROR METER. 


FREQ 
ERROR IS 
+200 HZ 
? 


CONNECT EQUIPMENT YES 


AS SHOWN ON SH 10 
NOTE 2 


CHECK A8100 
MODULE 


NO 


ALINE A8100 (TRANS 
MODULATOR) MODULE. 
RETURN TO PERFORMANCE 
TESTS. 


MK-1978/VRC PROBE A 
TO TP800S. (SEE SH 11.) 
GROUND PROBE B. 


SET AN/GRM-114A FREQ 
FREQUENCY MHZ 
THUMBWHEELS TO 

011 500.0 — 


PARA 
42 


SET AN/GRM-114A FREQ 
ERROR SWITCH TO 
15 KHZ 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-11 
A8000 and A6000 Assemblies Troubleshooting 
(Sheet 4 of 12) 
NOTE 
CHECK A3100 
FREQ ACCURACY 3. This frequency accuracy reading is taken at 


10 MHz to allow for a large tolerance 
(+ 500 Hz). 


DISCONNECT 
ATTENUATORS FROM 


REPLACE A3100 MODULE 
(CRS HARMONIZE 
GENERATOR) 


AN/GRM-114A ANT PORT 


DISCONNECT MK-1978/VRC 
PROBE FROM 
ATTENUATORS AND RE- 
CONNECT PROBE TO AN/ 
GRM-114A ANT PORT 


RETURN TO 
PERFORMANCE 
TESTS 


CONNECT EQUIPMENT 
AS SHOWN ON SH 10 


DISCONNECT P6101 
PARA (GRAY COAX) FROM 
42 56001 ON AG000 
ASSEMBLY. (SEE SH 12.) 


MK-1978/VRC PROBE A 
TO TP3013 ON A3000. 
PROBE B TO GND. 


CHECK A8100 
MOOULE 


MK-1978/VRC PROBE A 
TO TP8005 ON 8000 
ASSEMBLY. (SEE SH 11,). 
GROUND PROBE B. 


SET AN/GRM-114A 
FREQUENCY MHZ 
THUMBWHEELS TO 
010 000.0 


SEE NOTE 3 


OBSERVE AN/GRM-114A SET AN/GRM-114A ANALY 


FREQ ERROR METER 


OISPR TO JUST PAST 
DETENT (100 KHZ/DIV) 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-11 
A8000 and A6000 Assemblies Troubleshooting 
(Sheet 5 of 12) 
(se) NOTES 
4. After taking measurements, set MK-1978/VRC 
NOTE 4 KEY switch to ACVE. 


SET AN/GRM-114A RF 
FREQUENCY MHZ 
THUMBWHEELS TO 
011 500.0 


ALINE OR REPLACE 


A8100 (TRANSMITTER 
MODULATOR) 


SET MK-1978/VRC KEY 
SWITCH TO XMIT. OB- 
SERVE WAVEFORM ON 
AN/GRM-114A SPECTRUM 
ANALYZER. 


RETURN TO 
PERFORMANCE 
TESTS 


WAVE 
PEAK 1S ABOVE NO PARA 
-60 DBM LINE 42 


? 


MK-1978/VAC PROBE A TO 
TP8003. (SEE SH 1.) 
PROBE B TO GND. OB- 
SERVE SPECTRUM 
ANALYZER. 


SET AN/GRM-114A FREQ 
ERROR SWITCH TO 1.5 
KHZ. OBSERVE FREQ 
ERROR METER. 


WAVE 
PEAK IS ABOVE 
-54 DBM LINE 


YES NOTE 4 


REMOVE P6002 (BROWN 


COAX) FROM AG000 
ASSEMBLY. (SEE SH 12.) 
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5. P8301 at violet coax. 


DISCONNECT MK-1978/VRC 
TEST PROBE FROM AN/ 
GRM-114A ANTENNA CON- 
NECTOR. CONNECT SMC 
TO BNC CABLE TO AN/ 
GRM-114A ANT CON- 
NECTOR AND P8301. 


NOTE 5 


WAVE 
PEAK ABOVE 
-68 DBM LINE 
? 


YES 


REPLACE A8300 
(TRANSMITTER 18T 


AND 2ND IF AMPS) 


NO 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-11 
A8000 and A6000 Assemblies Troubleshooting 
(Sheet 6 of 12) 


vew B 


OSCILLOSCOPE CALIBRATION 
(OV AT 1 DIVISION FROM BOTTOM) 


SET AN/GRM-114A 
AC/OFF/DC SWITCH TO DC. 
TURN ANALY DISPR 
SWITCH OFF. 


CONNECT A PROBE TO | 
AN/GRM-114 SCOPE IN 
JACK. GROUND PROBE 
END. 


ADJUST OSCILLOSCOPE 
VERT AND HORIZ 
CONTROLS FOR A0V 
LINE AS IN VIEW B 


VERT 1V/DIVSN DC . 
HORIZ 10 ms/DIVSN 


RECONNECT BROWN 
COAX P6002 TO J6002 
ON THE A6000 ASSY 


er 
TAREE RICA TE 
BEBE WHERE 
HIRE REEREUERIE 


DISCONNECT SCOPE 
PROBE END FROM 
GROUND AND CONNECT 
TO TP8008. (SEE SH 11.) 


ARETE 
lees 


OBSERVE WHETHER ’ 


WAVEFORM ON 0 0 
OSCILLOSCOPE IS ABOVE 
ZERO LINE (VIEW C) 
OR BELOW (VIEW D} VERT 1 V/DIVSN 
HORIZ 10 ms/DIVSN EL4GP490 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-11 


A8000 and A6000 Assemblies Troubleshooting 
(Sheet 7 of 12) 


(eH) 


REPLACE AND ALINE 
A4200 (DISCRIMINATOR) 
MODULE. RETURN TO 
PERFORMANCE TESTS. 


WAVEFORM 


ABOVE OR BELOW BELOW 
0 


ABOVE 


REPLACE A8200. RECHECK REPLACE A8400 (DAMPING saa 


PHASE LOCK USING 
NETWORK). RETURN TO 42 
SPECTRUM ANALYZER AS PERFORMANCE TESTS. 


ABOVE. 


RECHECK PHASE LOCK 

AT P6101 USING SPECTRUM 

ANALYZER AS ABOVE. 

OBSERVE ANALYZER 

SCREEN. VIEW D 
A4200 BAD 


ONE 


. ra 

AREER 

er BH RBERSRBAEBIE 
—— HP PE REE RELEEIED 
CAE 

PARA Litt i ei til 


EL4GP481 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


4) 


REPEAT MEASUREMENT 
AT J1003 (VIOLET COAX). 


(SEE NOTE 6.) OBSERVE 
SPECTRUM ANALYZER. 


WAVE 
PEAK ABOVE 
~68 DBM LINE 
? 


VES 


NO 


SET AN/GRM-114A RF 
FREQ MHZ THUMBWHEELS 
TO 03 000.0. MEASURE 
OUTPUT OF A400 AT 
P6002. (SEE SH 12.) 


OBSERVE 
SPECTRUM ANALYZER 


WAVE 
PEAK ABOVE 
-60 DBM LINE 
? 


YES 


REPLACE AND ALINE 


A1400 (MIXER) MODULE 


CHART 4-11 


A8000 and A6000 Assemblies Troubleshooting 


(Sheet 8 of 12} 
NOTE 


8. A1400 module output. 


REPLACE wag 
{VIOLET COAX) 


CHECK LEVEL AT 
$6003 WITH SPECTRUM 
ANALYZER. (SEE SH 12.) 


REPLACE AND ALINE 
A6300 AND A6400 
(MASTER OSCILLATOR 
ANO BUFFER AMP} 


WAVE 
PEAK ABOVE 
-60 OBM LINE 
? 


NO 


REPLACE W303 


REPLACE W303 
(YELLOW COAX) 


(YELLOW COAX) 


RECHECK OUTPUT AT 
51003 AS ABOVE AT 
11.5 MHZ. OBSERVE 
SPECTRUM ANALYZER. 


WAVE 
PEAK ABOVE 
-60 OBM LINE 
? 


REPLACE AND ALINE 
Yves A6300 AND A6400 


(MASTER OSCILLATOR 
AND BUFFER AMP) 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-11 


A8000 and A6000 Assemblies Troubleshooting 
(Sheet 9 of 12) 


SUPPLY 
PP-1104(*)/G 


ASP FM/AM -H100S ona 
re) ° 


- Cc 
rr} Paws oO oe Sines * 
ay Se | 
“= 
aCe > 
" ~~ 
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EL4GP374 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-11 
A8000 and A6000 Assemblies Troubleshooting 
(Sheet 10 of 12) 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/G 
z y 26.5V DC 
! | POWER 
MK-1978/VRC 
A 
| RCVR 
XMTR 
Loree = 


i rECCE 


EL4GP482 


4-149 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-11 
A8000 and A6000 Assemblies Troubleshooting 
(Sheet 11 of 12) 


EL4GP462 
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4-24. TROUBLESHOOTING FLOW CHARTS (CONT) 


CHART 4-11 
A8000 AND A6000 Assemblies Troubleshooting 


(Sheet 12 of 12) 


GRAY COAX 
46001 46101 


46202 46201 


P6003 P6202 P6201 
YELLOW COAX 
ORANGE 


P2 
J2 
via 
J1 P1 


VIOLET 


EL4GP450 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-12 
A6000 Assembly Troubleshooting 
(Sheet 1 of 7) 


NOTES 
1. Make surs probe is on x1 setting. 


2. After taking measurements, set MK-1978/VRC 
to RCVE. 


SET MK-1978/VRC KEY 
SWITCH TO XMIT 
VIEW A 


A6000, AG003, A6004 ASSEMBLIES (BOTTOM) 


2 2] 
BLACK|}=> GROUND (BLACK) 
ORANGE [>> +16V DC XMIT ONLY 


ORANGE 


ATTENUATED PROBE TO 
MM-100E INPUT JACK. 
SET RANGE TO 100 V 
AND FUNCTION TO DC+. 


SEE NOTE 1 


VIEW B 
GROUND MM-100E CLIPPED A6100 ASSEMBLY 
LEAD, USE ATTENUATED 
PROBE TO MEASURE DC 
VOLTAGES INDICATED 
IN VIEWS A AND 8 AND 
TABLE A. 


PROPER 
VOLTAGE LEVELS 
OBTAINED 
? 


REPAIR WIRING TO A6000 
TRAY. RETURN TO 
PERFORMANCE TESTS. 


EL4GP483 


TABLE A 


WIRE RT HIGH AT LOW 
COLOR POWER POWER 


GREEN 205 + 40 vde 65 + 13 vde 
YELLOW | 220 +44 vde O vde 
CLEAR 220 + 44 vde 0 vie 
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4-24. TROUBLE SHOOTING FLOW CHARTS. (CONT) 


CHART 4-12 
A6000 Assembly Troubleshooting 
(Sheet 2 of 7) 
NOTES 
(108) 3. After taking messurement, set MK-1978/VAC 
KEY switch to ROVE. 


CHECK A9000 POWER 
SUPPLY VOLTAGES 


REPAIR POWER SUPPLY. 


RETURN TO 
PERFORMANCE TESTS. 


PROPER 


VOLTAGE LEVELS ° PARA 
OBTAINED 42 
? 
VES Heck Ags00 


OUTPUT 


SET AN/GRM-114A ANALY 
DISPR TO JUST PAST 
DETENT (100 KH2Z/DIV). 
SET AC/OFF/DC SWITCH 
TO AC. 


ALINE AND, IF NECESSARY, 
REPLACE A6300 (MASTER 
OSC) AND A6400 (BUFFER 
AMP) MOOULES 


DISCONNECT P6101 
(GRAY COAX) FROM 
46101. (SEE SH 7.) 


SET MK-1978/VRC KEY 
SWITCH TO XMIT. OBSERVE 
WAVEFORM ON SPECTRUM 
ANALYZER. 


AN/GRM-114A ANTENNA 
CONNECTOR TO P6101 
(GRAY COAX) 


RETURN TO 
PERFORMANCE 
TESTS 


SET RT MC-TUNE-KC 


SWITCH TO 30.00 MHZ. WAVE 

SET AN/GRM-114A PEAK IS ABOVE NO PARA 
FREQUENCY MHZ ~40 DB LINE “ 
THUMBWHEELS TO ? 

030 000.0. 


YES 


4-153 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-12 
A6000 Assembly Troubleshooting 
(Sheet 3 of 7) 
NOTES 
(108) (100) 4. Set both AN/GRM-114A RF FREQUENCY 
CHECK T6401 MHz thumbwheels and RT MC-TUNE-KC 
OUTPUT switch to frequencies listed in the following 
table, At eech frequency, 
ALINE ANO, IF NECESSARY, a. Set MK-1978/VRC KEY switch to XMIT. 
SEE NOTE 4 AST ARa —_ tare ae b. Observe wave form on spectrum analyzer. 
OSC) AND A BUFFER . Set MK-197: EY ewi ; 
AMP) MODULES c. Set MK-1978/VRC KEY switch to RCVE 
SEE NOTE 6 CAUTION 


Do not change frequencies while MK-1978/ 
VRC KEY switch is in XMIT position. 


ALL 
WAVE PEAKS 
ABOVE -40 DB 


RETURN TO 


ERFORMANCE RT AN/GRM-114A 


MC-TUNE-KC | RF FREQUENCY MHz 


P 
TESTS 


LINE SWITCH THUMBWHEELS 
030 000.0 MHz 
yes 040 000.0 MHz 


052 000.0 MHz 
075 000.0 MHz 
063 000.0 MHz 
053 000.0 MHz 


DISCONNECT P6003 

(YELLOW COAX) FROM 

aescugly aes $H 7.) (Set RT sr 1oBet oeeree above 
A z. 


ONE END OF SMC TEE 
TO P6003 AND TEE SEE NOTE 4 
TO J6003 


DISCONNECT SMC TO BNC 

CABLE END FROM P6101 ALL 

(GREY COAX). REMOVE WAVE PEAKS ; 

SMC #222. LEAVE P6101 ABOVE -60 D8 (106) 


DISCONNECTED FROM 


LINE 
$6101. ? 


YES 


DISCONNECT SMC TEE 


SMC TO BNC CABLE TO FROM J6003. RECONNECT 


SMC TEE ON J6003 P6003 (YELLOW COAX) 


TO 36003. 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


(00) CHECK A6100 


AND A6200 
OUTPUTS 


RECONNECT P6101 
(GREY COAX) TO 
46101 


DISCONNECT BNC CABLE 
FROM INPUT END OF 10-DB 
POWER ATTENUATOR 


SMC TO BNC CABLE 
TO 10-DB POWER 
ATTENUATOR 


DISCONNECT P6201 
(ORANGE COAX) FROM 
46201 ON A6200 ASSEMBLY. 
(SEE SH 7.) 


SMC TO BNC CABLE END TO 
46201. SET RT MC-TUNE-KC 
SWITCH TO 30,00 MHZ. 

SET POWER TO HIGH. 


SET AN/GRM-114A RF 
FREQUENCY MHZ 
THUMBWHEELS TO 

030 000.0. SET OEV/PWR 
SWITCH TO WATTS X1. 


CHART 4-12 
A6000 Assembly Troubleshooting 
(Sheet 4 of 7) 
NOTES 
5. For actual power, multiply meter indication 


by 10. 
6. After taking measurements, set MK-1978/ 


VRC KEY switch to ACVE. 
SET MK-1978/VRC KEY 
SWITCH TO XMIT. 0B- 7. Isolate by substitution. 
SERVE AN/GRM-114A 
WATTS METER. 8. Repeat lest two steps with RT MC-TUNE-KC 


switch set at 40.00 MHz and 52.00 MHz and 
AN/GRM.114A RF FREQUENCY MHz thumb- 
wheels set at 040 000.0 MHz and 052 000.0 
MHz respectively. 


CAUTION 


YES — Do not change frequency while MK-1978/ 
VRC KEY switch is in XMIT position. 


3.6 
TO 5.0 WATTS? 
NOTES 5 AND 6 


NO 


LOW . 
POWER OR NO 
POWER 

? 


SEE NOTE 8 


LOW POWER 


NO POWER 


REPLACE TUBES IN A6100 
(DRIVER) AND A6200 
(POWER AMP) MODULES 


ALINE A6300 AND A6400 
MODULES 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE A6100 AND/OR 
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4-24. TROUBLESHOOTING FLOW CHARTS (CONT) 


(ae) 


DISCONNECT SMC TO BNC 
CABLE END FROM J6201. 


RECONNECT P6201 TO 
$6201. 


CHECK A6100 
AND A 
OUTPU 


DISCONNECT P6202 (VIOLET 
COAX) FROM J6202 ON 
A6200 ASSEMBLY. 

(SEE SH 7.) 


SMC TO BNC CABLE 
END TO J6202 


SET RT MC-TUNE-KC SWITCH 
TO 76.00 MHZ AND 
AN/GRM-114A RF FRE- 
QUENCY MHZ THUMB- 
WHEELS TO 075 000.0 MHZ 


SET MK-1978/VAC KEY 
SWITCH TO XMIT. OB- 


SERVE AN/GRM-114A 
WATT METER INDICATION, 


3.5 
TO 5.0 WATTS NO 
’ 


YES 


4-156 


CHART 4-12 
A6000 Assembly Troubleshooting 
(Sheet 5 of 7) _ 
NOTES 
9. For actual power, multiply meter indication 
by 10. 
10. After taking measurement, set MK-1978/VRC 
KEY switch to RCVE. 


LOW 

POWER OR NO POWER 

‘NOTES 9 AND 10 
? 


11. Isolate by substitution. 


12. Repeat last two steps with RT MC-TUNE-KC 
switch set at 63.00 MHz and 53.00 MHz and 
AN/GRM-114A RF FREQUENCY MHz thumb- 
wheels set 063 000.0 MHz and 053 000.0 MHz 
respectively. 


CAUTION 


REPLACE TUBES IN A6100 
(DRIVER) AND A6200 


LOW 
(POWER AMP) MODULES POWER Dc not change frequency while MK-1978/ 


VRC KEY switch is in XMIT position. 


ALINE A6300 AND A6400 
MODULES 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE A6100 AND/OR 
A6200 


SEE NOTE 11 


PARA 
SEE NOTE 12 4-2 


10F 
SH6 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-12 
A6000 Assembly Troubleshooting 
(Sheet 6 of 7) 
(10F) NOTE 
CHECK FILTER F640 
AND RELAY K301 13. Low power or no power across BAND@ or 
across BANDS@and@) 


DISCONNECT SMC TO BNC 
CABLE END FROM J6202. 
RECONNECT P6202 TO 
46202. 


CHECK COAX CABLES. 
(F PROBLEM REMAINS... 


DISCONNECT SMC TO BNC 
CABLE FROM 10-DB 
POWER ATTENUATOR 


REPLACE K301 (ANTENNA 
RELAY). RETURN TO 
PERFORMANCE TESTS. 


RECONNECT BNC CABLE 

FROM RT ANT OUTPUT 

TO 10-DB POWER PARA 

ATTENUATOR INPUT 42 
K 


REPLACE AND ALINE 
FL401. RETURN TO 


RECHECK POWER WITH 

RT AND AN/GRM-114A SET 
TO FREQUENCIES ON SH 3, 
NOTE 1 


PERFORMANCE TESTS. 


BANDS A 
AND 8 


BAND A ONLY 


CHECK COAX CABLES. 


IF PROBLEM REMAINS... 
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4-24, TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-12 
A6000 Assembly Troubleshooting 
(Sheet 7 of 7) 


A8000 
ASSEMBLY 


ORANGE 


VIOLET 


ELAGPAEO 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-13 
Transmitter Deviation (Normal Mode) Troubleshooting 
(Sheet 1 of 1) 


START 


PERFORM TRANSMITTER 
DEVIATION TEST 
(X-MODE) 


X-MODE FAILED PERFORM TRANSMITTER 
TEST RESULTS DEVIATION X-MODE 
’ TROUBLESHOOTING 


ALINE AND IF 
NECESSARY REPLACE 
A8500 (SPEECH AMP) 

MODULE 


RETURN TO 
PERFORMANCE 
TESTS 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


USE SAME EQUIPMENT 
SETUP AS IN 


PERFORMANCE TESTS 


CHECK 
A8500 


DISCONNECT 6NC CABLE 
FROM MM-100E DEMOD 
JACK, LEAVE OTHER END 
CONNECTED TO INPUT 
JACK. 


FREE BNC CABLE END 
TO TEE CONNECTOR ON 
AN/GRM-114A INT MOD 
OUT PORT 


ATTENUATED PROBE 
{ON X1 SETTING) TO 
TEE CONNECTOR 


ATTENUATED PROBE A 
TO MK-1978/VAC XMTR 
JACK. PROBE B TO GND. 


4-160 


CHART 4-14 


Transmitter Distortion (Normal Mode) Troubleshooting 


(Sheet 1 of 6) 


SET MM-100E RANGE 
SWITCH TO3V 


ADJUST AN/GRM-114A 
VAR/OFF CONTROL FOR 
2.5-V INDICATION ON 
MM-100E METER 


DISCONNECT BNC CABLE 
FROM TEE AND 
RECONNECT TO MM-100E 
DEMOD JACK 


MK-1978/VRC X-MODE 
CABLE TO MK-1978/VRC 
AND RT X-MODE PORTS 


SET MK-1978/VRC RT AND 
AUX RCVR SWITCHES 
TO CIPHER 


SET MM-100E RANGE 
SWITCH TO DISTR 


0-10% 


NOTE 


1. After taking measurement, set MK-1978/VRC 


KEY switch to RCVE. 


SET MK-1978/VAC KEY 
SWITCH TO XMIT. OB- 


SERVE MM-100E DISTOR- 
TION METER. 


NOTE 1 


™% 
DISTORTION 
OR LESS 


NO 


REPLACE AND ALINE A@500 
(XMTR SPEECH AMP) 
MODULE 


RETURN T0 
PERFORMANCE 
TESTS 


PARA 
4-2 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-14 
Transmitter Distortion (Normal Mode) Troubleshooting 
(Sheet 2 of 6) 


(na) NOTE 


2. Probe from BNC TEE must still be connected 
to TP8004 for signal injection. 


DISCONNECT BNC CABLE peerag 
FROM MM-100€ DEMOD ATTENUATED PROBE A SET MK-1978/VRC RT AND 
AUX RCVR SWITCHES TO 


JACK. LEAVE OTHER TO TP8004. (SEE SH 6.) 
END CONNECTED T0 GROUND PROBE B. 


NORMAL 
INPUT JACK, 


FREE END OF BNC CABLE SET MK-1978/VRC KEY 
TO TEE CONNECTOR ON SWITCH TO XMIT. OB- 
AN/GRM-114A INT MOD SERVE MM-100E DISTOR- 
OUT PORT TION METER. 


20 08 AND 30 08 
ATTENUATORS (IN 
SERIES) TO AN/GRM- 
114A ANTENNA INPUT 


™ 

DISTORTION 

OR LESS 
? 


SET MM-100E RANGE 


NO ATTENUATED PROBE 
SWITCH TO 0.1 V. 


TO ATTENUATORS 


YES 


ADJUST AN/GRM-114A 
VAR/OFF CONTROL FOR 
0.035-V INDICATION ON 
MM-100E METER 


REPLACE AND ALINE A8500 ATTENUATED PROBE A 
(XMTR SPEECH AMP) TO TP800S. (SEE SH 6.) 
MODULE GROUND PROBE B. 


DISCONNECT BNC CABLE 
FROM TEE AND 
RECONNECT TO MM-100E 
DEMOD JACK 


DISCONNECT P6101 (GREY 

PEN FORMANCE COAX) FROM J6101 ON 

teeta AB100 AND A820 
ASSEMBLIES. (SEE SH 5.) 


NOTE 2 


SET MM-100E RANGE 
SWITCH TO DISTR ile 
0 10% : 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-14 


Transmitter Distortion (Normal Mode) Troubleshooting 


SET AN/GRM-114A RF 
FREQUENCY MHZ THUMB- 
WHEELS TO 011 500.0 MHZ 


SET MK-1978/VRC KEY 
SWITCH TO XMIT. OB- 
SERVE MM-100E METER 
INDICATION. 


em 
DISTORTION 
OR LESS 
? 


OBSERVE AN/GRM-114A 
DEVIATION METER 


8-KHZ 
DEVIATION 
? 


YES 


SET MK-1978/VRAC KEY 


SWITCH TO RCVE 


4-162 


(Sheet 3 of 6) 


SET MK-1978/VRC KEY 
SWITCH TO RCVE 


REPLACE AND ALINE A8100 
{11.5-MHZ MODULATOR) 
MODULE 


RETURN TO 
PERFORMANCE 
TESTS 


CHECK 


RECONNECT P6101 
(GREY COAX) TO J6101 
ON A6100 AND A6200 
ASSEMBLIES 


DISCONNECT BNC CABLE 
FROM MM-100E DEMOD 
JACK. (LEAVE OTHER 
END CONNECTED TO 
INPUT.) 


FREE END OF BNC CABLE 
TO TEE CONNECTOR ON 
AN/GRM-114A INTO MOD 
OUT PORT 


SET MM-100E RANGE 
SWITCH TO 0.1 


ADJUST AN/GRM-114A 
VAR/OFF CONTROL FOR 
0.017-V INDICATION ON 
MM-100E METER 


DISCONNECT BNC CABLE 
FROM TEE AND 
RECONNECT TO MM-100E 
DEMOD JACK 


DISCONNECT PROBE 
FROM TEE ON AN/GRM- 
114A INTO MOD JACK 


SMC TO BNC CABLE 
TO TEE 
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4-24 TROUBLESHOOTING FLOW CHARTS. (CONT) 


(re) 


DISCONNECT P6002 
(BROWN COAX) FROM 
46002 ON A6000 ASSEMBLY. 
(SEE SH 5.) 


FREE END OF SMC TO 
BNC CABLE TO J6002 


SET MM-100E RANGE 
SWITCH TO DISTR 
0- 10% 


SET AN/GRM-114A AC/OFF/ 
OC SWITCH TO AC 


SET AN/GRM-114A ANALY 
DISPR TO JUST PAST 
DETENT (100 KHZ/DIV) 


SET MK-1978/VRC KEY 
SWITCH TO XMIT 


CHART 4-14 


Transmitter Distortion (Normal Mode) Troubleshooting 


(Sheet 4 of 6) 
NOTE 


3. After taking measurement, set MK-1978/VRC KEY 
switch to RCVE. 


ADJUST RF FREQUENCY 
MHZ THUMBWHEELS 
UNTIL WAVEFORM IS 
CENTERED ON SPECTRUM 
ANALYZER 


OBSERVE MM-100E 
DISTORTION METER 
INDICATION 


SEE NOTE 3 


7% 

DISTORTION 

OR LESS 
? 


ALINE AND, IF NECESSARY, 
REPLACE A8400 MOOULES 


REPLACE AND ALINE A6300 
(MASTER OSCILLATOR) 
MODULE 


RETURN TO 
PERFORMANCE 
TESTS 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-14 
Trasmitter Distortion (Normal Mode) Troubleshooting 
(Sheet 5 of 6) 


A8000 BRN 
ASSEMBLY 


ORANGE 
P2 
[anik 
J1 PI 
VIOLET 


EL4GP450 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-14 
Transmitter Distortion (Normal Mode) Troubleshooting 


(Sheet 6 of 6) 


EL4GP462 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


USE SAME EQUIPMENT 
SETUP AS IN 
PERFORMANCE TESTS 


DISCONNECT A6101 (GRAY 
COAX} FROM 56101 ON 
A6000 ASSEMBLY. 

(SEE SH 3.) 


PROBE A TO TP800S. (SEE 
SH 4.) PROBE 6 TO GND. 


SET AN/GRM-114A RF 
FREQUENCY MHZ THUMB- 
WHEELS TO 011 500.0 


SET MK-1978/VRC KEY 
SWITCH TO XMIT. 
OBSERVE WAVEFORM 
ON AN/GRM-114A 
OSCILLOSCOPE. 
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CHART 4-15 
Transmitter Deviation (X-Mode) Troubleshooting 
(Sheet 1 of 4) 
NOTES 
1. After taking measurement, set MK-1978/VAC 
KEY switch to ACVE. 


2. The desired weveform corresponds to 
between 36 and 72 kHz (8 kHz per division). 


3. If this is a recheck after A8600 slinement or 
A8100 replacement, recheck XMTR deviatian 
with AN/GRM-114A RF FREQUENCY MHz 
thumbwheels set et 030 000.0 MHz. 


ALINE 8500 MODULE. IF 
PROBLEM STILL EXISTS, 
REPLACE AND ALINE A8100 
MODULE. 


BETWEEN 
4 AND 8 DIVISIONS 
IN HEIGHT 
? 


NOTES 1 AND 2 
YES 


SEE NOTE 3 


BETWEEN 
4 AND 8 DIVISIONS 
IN HEIGHT 
? 


RETURN TO 
NO PERFORMANCE 


TESTS 


YES 


RECONNECT P6101 


PARA 


(GRAY COAX) TO res 


46101 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-16 
Transmitter Deviation (X-Mode) Troubleshooting 
(Sheet 2 of 4) 


REPLACE AND ALINE A6300 
(MASTER OSCILLATOR) 
MODULE 


RECHECK DEVIATION AT 
P6101 WITH AN/GRM-114A 
RF FREQUENCY MHZ SET 
AT 030 000.0 


DEVIATION 


BETWEEN 4AND8 REPLACE GRAY COAX 
DIVISIONS IN Savas crane a 
HEIGHT : 


? 


RECONNECT P6101 

(GRAY COAX) TO RETURN TO 
56101. RETURN TO PERFORMANCE 
PERFORMANCE TESTS. TESTS 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-15 
Transmitter Deviation (X-Mode) Troubleshooting . 
(Sheet 3 of 4) 


6400 
ISOLATION| _ GRAY COAX 
8000 BRN AND | 26001 J6101 | 6100 A6200 
Preocontt BUFFER DRIVER | POWER 
P8301 AMPS | ‘pg001 e610 | AMP AMP 


46003 56202 36201 


P6003 P6202 P6201 
16V DC 
; Jo (XMIT ONLY) YELLOW COAX ORANGE 


p2 
ak <— 


1 


VIOLET 


EL4GP460 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-16 
Transmitter Deviation (X-Mode) Troubleshooting 
(Sheet 4 of 4) 


EL4GP462 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-16 
Transmitter Signal-to-Noise Ratio Troubleshooting 
(Sheet 1 of 2) 


START 


CHECK NOISE ON CHECK POWER 
+16-VOLT LINE SUPPLY NOISE 


USE SAME EQUIPMENT 
SETUP AS IN SET AN/GRM-114A 


PERFORMANCE TESTS SWEEP TO 1 MSEC 


SET AN/GRM-114A AC/OFF/ ATTENUATED PROBE A TO 
OC SWITCH TO AC. SET MK-1978/VRC PIN B (25 V). 
OEV-VERT TO 0.01 AND PROBE 8 TO GND. 

SWEEP TO 0.1 MSEC. 


ATTENUATED PROBE SET MK-1978/VRC KEY 
(ON X1 SETTING) TO SWITCH TO XMIT. 08B- 
AN/GRM-114A SCOPE SERVE WAVEFORM ON AN/ 
IN JACK GRM-114A OSCILLOSCOPE. 


1Vv 
PEAK-TO-PEAK 
OR LESS 
? 


ATTENUATED PROBE A 
TO TP8001. (SEE SH 2.) 
PROBE B TO GND. 


YES 


NO 


SET MK-1978/VRC KEY 
SWITCH TO XMIT. OB- 
SERVE WAVEFORM ON. 
AN/GRM-114A 
OSCILLOSCOPE. 


TROUBLESHOOT 
A8000 ASSEMBLY 


20 MV 

PEAK-TO-PEAK 

OR LESS 
? 


NO 


YES 


4-170 


NOTE 


After taking meesurement, set MK-1978/VAC 


KEY switch to ACVE. 


REPLACE A9000/A9400 
(POWER SUPPLY) 
MODULES 


LOW SIGNAL-TO-NOISE 
RATIO DUE TO EXCESSIVE 
NOISE IN POWER SUPPLY. 
NO FURTHER ACTION 
NEEO BE TAKEN. 


RETURN TO 
PERFORMANCE 
TESTS 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-16 
Transmitter Signal-to-Noise Ratio Troubleshooting 


(Sheet 2 of 2) 


EL4GP462 
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-17 
Antenna Information (Switching) Troubleshooting 
(Sheet 1 of 1) 


START 


TABLE A 


USE SAME EQUIPMENT 
SETUP AS IN 
PERFORMANCE TEST 


REMOVE CABLE FROM 
RT ANT CONT 
CONNECTOR 


REFER TO TABLE A. FIND 
ANT CONT PIN WHICH 
MATCHES UNLIT MK-1978/ 
VRC INDICATOR LAMP. 


ME-26/U LEAD TO MATCH- 
ING PIN. OBSEAVE 
VOLTAGE METER 
INDICATION. 


NO 


VES 


FAULTY ANT CONT CON- 
NECTION TO MK-1978/VAC. 


RETURN T0 PERFORMANCE 
TESTS. 
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42-47 .5/65-70.5 
47.5-52/70.5-75 


CHECK ANG, IF NECESSARY, 
REPLACE WIRING AND 
SWITCHES S305 AND S309 


1F PROBLEM STILL EXISTS, 
GO TO NEXT STEP. IF 
FAULT HAS BEEN 
CORRECTED, RETURN TO 
PERFORMANCE TESTS. 


MK-1978/VAC MATCHING RT | MATCHING 
INDICATOR LAMP ANT CONT PIN | CAPACITOR 


REFER TO TABLE A. 
REPLACE CAPACITOR 
WHICH MATCHES UNLIT 
MK-1978/VRC INDICATOR 
LAMP. 


RETURN TO 
PERFORMANCE 
TESTS 
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Section III ALINEMENT AND ADJ USTMENT PROCEDURES 


Subject Para Page 
(Cron c: enen re ete rn erence rar rein erte ei mere terrier nar eter tere er mre crete iret 4-25 


RECEIVER SECTION ALINEMENTS 


Crystal Reberenice SVGternh (CRS) We Se ca netinsdess sesodisnntheaundiaas vissiatih sna sipaiiaatadudsiaweivianans 
Leal OSGI -ATSOO: ASIST: isc crisictsnciniininiigediactundisantassadadieasaaiadban eletciciincedivnuaigulaneri cogs 4-178 
DU TOG: BU iE sc. dvco ceca east trod ich sasasrs antennas bales fer ha cabnaa niet esdshebes anceidkeadclaniaaghat 
IF Discriminator A4200 ALINEMEN weirs 
Silicon Version IF Discriminator A4200A AlineMent uu... cece 


Audio and Squelch Preamplifier A4300 AliN@EMent iii 
Silicon Version Audio and Squelch Preamplifier A4300A Alinement 
Alinement of A5300 Squelch Filter for Correct Transmitted 


Be 
HR] 
[<e) Toe) 
NOLO 


SOUEICH: TONG stivseidercssartatertaelntienriech nein anastasia nau teat daoniuataan avast taanyssnteacn tana - 4-194 
Alinement of Silicon A5300A Squelch Filter for Correct Transmitted 

oY [01> (010 0) 9 ~ ee 4-34 
A5200 Squelch Amplifier Alinement, NEW SQUELCH LeVel ccc 4-35 4-200 
Silicon Version A5200A Squelch Ampilfier Alinement, NEW 

SQUE LICH” LUG siciriaaiccscncntruseiniastonjanownaneindia eis snni masianamntaceienme targa tatiana 4-36 4-203 
A5200 Squelch Amplifier Alinement, OLD SQUELCH LeVel win 4-37 4-205 
Silicon Version A5200A Squelch Amplifier Alinement, OLD 

CE Ere Tv rc etc tle ech cam deena een ea raato ated arian Aa dbuRembded dant 4-38 4-208 


TRANSMITTER SECTION ALINEMENTS 


Power Supply A9000/A9400A (A9000A/A9400B) TeSts oc ccccceeteeesetstsrsessenerene 4-39 
Master Oscillator A6300 and Buffer Amplifier A6400 Alinement oon 4-40 4-213 
MaSceP  CSCITSEOE THESE seis avcssesncrcsnctoherooecionsatanass tava te sued eared coaviaideaadaramiaautecneataneminaeiass 4-41 4-21 
Adjustment of A8500 Resistor R8515 for Transmitted NEW SQUELCH 

TS aN sncp caries rasta nomena arate eugene euneaeeueoeIe 4-42 
Adjustment of A8500 Resistor R8516 for Correct Transmitter 

NerrOW Dan: SVAN saisscincnciisciicsrreaeivincud riven aaaaidaciuiad hence Vnellniaunaiinnlins 
ABLOO: Modulator: AlINEMEAE Gsissstinsunttiectnnatmcanasiasansvenleemnsuatandunniomne sGes 
Driver A6100 and Power Amplifier A6200 AlineMent oo... ccc 
Alinement of RT-246(*)VRC ServosyStem wiiccccccccccceecserseevenesessvessivevesivee 4-235 


4-25. GENERAL. 


This section contains alinement instructions for use with Test Set AN/GRM-114A and Maintenance Kit 
MK-1978/VRC. The instructions are presented in individual procedures which apply to a specific stage 
of the RT receiver or transmitter section. 


Except for the local oscillator alinements, each procedure is self-contained; that is, all necessary 
instructions are provided without reference to any previously performed alinement. Therefore, it is 
possible to use the procedures in this section to aline an individual module without doing any work on 
other stages in the radio. 


However, this maintenance approach is not recommended. it is best to perform a complete realine- 


ment of all modules after replacing an individual module. This should be done even if the radio has 
undergone its annual realinement less than one year prior to the repair. 
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4-25. GENERAL. (CONT) 


Careful performance of all the instructions contained in the receiver and transmitter section alinement 
procedures ensures that the radio will meet all performance standards outlined in section | of this 
chapter. Although the radio may seem to work satisfactorily if other quick-fix methods are used, there 
is no guarantee that such methods will result in proper performance when the radio is used along with 
secure equipment, or for other than voice communication. 


4-26. CRYSTAL REFERENCE SYSTEM (CRS) TEST. 


PURPOSE. This test is performed to make sure that the local oscillator will not be pulled off fre 
quency by a malfunctioning CRS. Steps 1 through 8 involve a quick check to determine whether the 
CRS is putting out an incorrect error signal causing improper local oscillator frequency and loss of 
audio tone. The remaining steps are done with the local oscillator disconnected from the CRS in order 
to check CRS performance in response to a nonfluctuating 42.00-MHz signal generator output. If the 
CRS passes the second part of the test, it will be able to correct normal fluctuation in local oscillator 


frequency. 
TEST EQUIPMENT AND MATERIALS 
Test Set AN/GRM-114A T-Connector UG-274/U 


Power Supply PP-1104(*)/G Amphenol Adapter M-39012/16 
Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect the equipment as shown In test setup diagrar{ A . Set A4000 X-MODE/ 
NORMAL switch to X-MODE. 
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4-26. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. Inject 100-uv rf at 30 MHz, 1-kHz modulation; 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT POWER LOW 
BAND 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
SPEAKER (RT-524/VRC) OFF 
MK-1978/VRC All switches Down, except POWER up 


AN/GRM-114A; 
MM-100E 


See test setup diagram 


(SMALL KNOB) OFF 
FULLY CLOCKWISE 
0.1 (SM 


0.1 - uv 
KNOB) 


DEVON (in) 
1s 


© 0 2 GF 


DISTORTION 
INPUT LEVEL 


sweUT OEMOD 


01000.0 OFF ADJUST FOR FM RCVR FULLY GEN MID AUTO CLOCKWISE 
8 KHz DEVIATION COUNTER- 1/3 TURN 
ON METER CLOCKWISE 


EL4GP333 
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4-26. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


TEST PROCEDURE 


©) 


P1004 


A1000 ASSEMBLY EL4GP334 


1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack in MK-1978VRC AUDIO 
square. Connect probe B to MK-1978/VRC GND jack. A 1000-HZ tone will be heard on 
MM-100E speaker. 

2. Adjust RT VOLUME control for comfortable level. 

3. Raise A3000 tray. 

4. Remove A1000 cover and install alinement cover with at least one screw to ensure good ground. 


5. Ground TP3001 with screwdriver. 
6. Adjust L1502 (1) to get clearest possible 1000-HZ tone from speaker. See test setup 
diagram . 
7. Remove ground from TP3001. Tone must not change. 
NOTE 


If the tone changes to a rushing noise when step 7 is completed, the CRS is defective 
See the troubleshooting section. 


8. Set RT MC-TUNE-KC control to 40.00 MHz; then adjust back to 30.00 MHz. Tone must not change. 
NOTE 


If the tone changes after step 8 is completed, the CRS may be defective. See the trou- 
bleshooting section. 


9. Set RT MC-TUNE-KC control to 30.50 MHz. 
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4-26. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


18. 
19. 


pevanige (eH) 


@ || axe 


© 
ne FM/AM -1100S a ee 


° 26 Dri xO «100 


© tox © 


RF FREQUENCY MHz 


8 +S CETECCE! oo) 
CIECIDR GS eee 


ExT acc 


Khe ero iP 
peste LEA) on 
©# @Z OE é ©®@ © @ (ae 

FF Orr 


RCV (DET OFF) L 7) ' 
st ‘a 18) rH ‘a ya 
T_T 8 3 6 = 


EL4GP336 


Disconnect rf cable from AN/GRM-114A TRANS-RCVR jack (1). (See test setup 

diagram (©) ») 

Connect amphenol adapter to TRANS-RCVR jack, or end of RF Cable (RT-524). 

Disconnect P1004 from J1004 on A1000 tray. (See test setup diagram © , page 4-176.) 
Connect P1004 to amphenol adapter at cable at AN/GRM-114A TRANS-RCVR jack. 

Set AN/GRM-114A HI LVL/ xv x100/NORM switch (2) to HI LVL. (See test setup 

diagram ) 

Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (3) to 042 000 0. (See test setup 
diagram ) 

Adjust AN/GRM-114A VERT control (4) and HORIZ control (5) to center scope trace on screen. 
(See test setup diagram ©) }) 

Turn AN/GRM-114A RF LEVEL control (6) fully counterclockwise; then slowly clockwise and 
stop when 0 dbM lamp (7) comes on. (See test setup diagram © ) 

Set AN/GRM-114A VAR control (8) to OFF. (See test setup diagram © ) 

Connect AN/GRM-114A SCOPE probe A to TP3001 and probe B to ground. Set attenuated 
probe to x10. 
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4-28. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 
NOTE 


Scope trace should be centered on screen. A slight ac component superimposed on the 
horizontal trace is normal. If dc level varies higher than +0.32 vdc or lower than -0.32 
vdc, the CRS is defective. See troubleshooting section. 


In steps 20 and 21, scope trace should vary up to at least +0.5 vdc and then down to at 


least -0.5 vdc. If this does not happen, the CRS Is defective. See the troubleshooting 
section. 


20. Slowly adjust AN/GRM-1144 RF FREQUENCY MHz thumb wheels to 042 250 0. Note scope 
trace. 


21. Slowly adjust AN/GRM-114A RF FREQUENCY MHz thumb wheels to 041 750 0. Note scope 
trace. 


4-27. LOCAL OSCILLATOR A1500 ALINEMENT. 


PURPOSE. If the local oscillator is operating at the correct frequency, the CRS will not output a dc 


error signal. This procedure alines the oscillator by tuning its circuits to bring the CRS error signal as 
close to zero as possible. The Crystal Reference System Test}(paragraph 4-26) must be done prior to 


performing this alinement. 
TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A 


Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram @) page 4-179} Connect 
P1004 to J 1004 on the A1000 tray. 
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LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 


Nom 
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POWER 


SUPPLY 
ATTENUATED PROBE 
ON X-1 SETTING PP-1104(*)/G 
A| 8 26.5V DC 
i } " POWER 
MK-1978/VAC 
” RCVR 
XMTR 


ATTENUATED PROBE 
ON X-1 SETTING 


EL4GP332 


EQUIPMENTCONTROL SETTINGS. Set equipment controls as indicated in the following table. Inject 
at 30, 52 and 42 MHz, with 1000-HZ modulation; 8-kHz deviation. Short out TP 3001, adjust for clear test 
beat for 42 and 52 MHz). Once tone is established, go back to zero-scope and trace. 


CONTROL AND SWITCH SETTINGS 


IPMENT 


POWER 

BAND 

MC-TUNE-KC 

VOLUME 

SQUELCH 

SPEAKER (RT-524/VRC) 


VRC 


All switches 


“114A, 
OE 


See test setup diagram : 
page 4-180 


CONTROL OR SWITCH 


POSITION/SETTING 


LOW 


42. 

Fully clockwise 
NEW OFF 

OFF 


Down, except POWER up 


4-179 
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4-27. LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 


(SMALL KNOB) OFF 
FULLY CLOCKWISE 
VERT (SMALL 


(LARGE iuARGE (SEE STEP 1) KNOB) 


KNOB) 


pv 
20 KHz 8KHz 1.0 x 100 30 VOLTS HI-Z 


01000.0 OFF ADJUST FOR OFF FM RCVR OFF GEN MID AUTO CLOCKWISE 
8 KHz DEVIATION 1/3 TURN 
ON METER 
EL4GP336 
ALINEMENT PROCEDURE 


©) 


P1004 


EL4GP359 


1, Adjust AN/GRM-114A VERT control to zero scope trace. 
2. Connect AN/GRM-114A test probe (see test setup diagram A): page 4-179) to 
TP3001 and alligator clip to ground. 


NOTE 


i Probe must be on x10 setting for correct scope reading. Without probe set 
AN/GRM-114A DEV-VERT to XI V/DIV. 


Due to a 3.5-KHz local oscillator tolerance with the CRS operating, it may not be pos- 
sible to achieve a zero-vdc scope trace in the following steps. The dc voltage should not 


exceed +0.5 volts. 


4-180 Change 3 
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LOCAL OSCILLATOR A1500 ALINE MENT. (CONT) 


Adjust C1501 (1) for zero-vdc scope reading. (See test setup diagram ©) | page 4-180)) 
Set RT MC-TUNE-KC control to 30.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MHz thumb wheels to 030 000 0. 

Adjust L1502 (2) for zero-vdc scope reading. 

Set RT MC-TUNE-KC control to 52.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MHz thumb wheels to 052 000 0. 

Adjust L1501 (3) for zero-vdc scope reading. 

Repeat steps 3 through 9 until scope reads as close to zero vdc as possible for all three 
frequencies, with clear audio. 


TUNER A1000 ALINEMENT 


PURPOSE. This procedure tunes the A1000 assembly to produce maximum amplification of low-leve 
signals and maximum attenuation of noise. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown In test setup diagram@) 


POWER 


SUPPLY 
ATTENUATED PROBE PP-1104(*)/G 


ON X-1 SETTING 


MK-1978/VRC 


= FM/AM ~ “1008 —s 


EL4GP635 
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4-28. TUNER A1000 ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


POWER LOW 

BAND 

MC-TUNE-KC 30. 

VOLUME Fully clockwise 
SQUELCH NEW OFF 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A; 
MM-100E 


See test setup diagram 


MK-1978/VRC 


All switches Down, except POWER up 


01000.0 OFF 


OFF ADJUST FOR OFF FM RCVR GEN MID ON 05 AUTO CLOCKWISE 
8 KHz DEVIATION 1/3 TURN 
ON METER EL4GP337 
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4-28. TUNER A1000 ALINEMENT. (CONT) 
ALINEMENT PROCEDURE 


©) 


A1000 ASSEMBLY EL4GP338 


1. Connect MM-100E attenuated probe A (see test setup diagram @) page 4-181) to 
SPKR jack in MK-1978/VRC AUDIO square. Connect alligator clip to GND. 
2. Install A1OOO alinement cover, securing it with one screw. 


NOTE 


In the following steps, a 1OOO-HZ audio tone will be heard on the loudspeaker. 


During alinement of AlOOO circuits, a reading of at least 10 db SINAD on the MM-100E 
blue scale at 0.5-yv rf indicates correct receiver sensitivity. However, problems in the 
A4000 or A5000 can result in a lower SINAD even through the A1000 is properly alined. 
Therefore, adjust all Al 000 inductors and capacitors for best possible SINAD reading. 
Adjust BF pr RF LEVEL for SINAD meter indication. a 

3. Adjust Cl 104 (1), C1205 (2), and C1305 (3) for highest SINAD reading. (See test setup 
diagram © .) 

4, Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 052 000 0. 

5. Set RT MC-TUNE-KC control to 52.00 MHz. 

6. Adjust L1102 (4), L1202 (5), and L1302 (6) for highest SINAD reading. 

7. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 053 000 0. 

8. SetRT BAND switchto ®) . 

9, Set RT MC-TUNE-KC control to 53.00 MHz. 

10. Adjust L1103 (7), L1203 (8), and L1303 (9) for highest SINAD reading. 


11. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 065 000 0. 
12. Set RT MC-TUNE-KC control to 65.00 MHz. 
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4-28. TUNER A1000 ALINEMENT. (CONT) 


13. Adjust C1101 (10), C1201 (11), and C1301 (12) for highest SINAD reading. 
14. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 075 000 0. 

15. Set RT MC-TUNE-KC control to 75.00 MHz. 

16. Adjust L1101 (13), L1201 (14), and L1301 (15) for highest SINAD reading. 


Mixer Adjustment 


17. Set RT MC-TUNE-KC control to 52.00 MHz. 
18. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 052 000 0. 
19. Adjust C1404 (16) for highest SINAD reading. 


4-29, IF DISCRIMINATOR A4200 ALINEMENT. 


PURPOSE. This procedure enables the discriminator to provide maximum separation of the audio 
signal from the rf carrier. Adjusting for zero vdc at TP4003 ensures that T4206 and T4207 are con- 
ducting equally around the carrier frequency. Adjusting for maximum ac at TP4007 ensures that the 
discriminator is tuned exactly to the 11.5-MHz center frequency. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G T-Connector UG-274/U 


TEST SETUP. Connect the equipment as shown in test setup diagram @) : 


POWER 
SUPPLY 


PP-1104(*)}/G 


'25.5V DC 


POWER 


MK-1978/VRC 


ATTENUATED PROBE 
ON X-10 SETTING 


B 
Ki 


T CONNECTOR 
UG-274/U 


P401 EL4GP339 


4-184 
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4-29. 1F DISCRIMINATOR A4200 ALINEMENT. (CONT) 


INITIAL EQIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. Inject 20-uv rf at 30 MHz, 1-kHz modulation; 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT POWER LOW 
BAND 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
SPEAKER (RT-524/VRC) OFF 
MK-1978/VRC All switches Down, except POWER up 
AN/GRM-114A; See test setup diagram 8) 
MM-100E 


(SMALL KNOBS) GEE 


FULLY tee VERT (SMALL 


0.1 SEE STEP 2) KNOB KH K : 
Wane take es ) ) 20KHz 8KHz 20 NORM 1 VOLT HI-2 
KNOB) NOB) 

—-={—f 
M Gakvpis 
Onfer | OT fia 

= (OHI 


toy FMAM -l1OO4 


18 3 16 


a ore ie ° 6 fe RF FREQUEACY MHz 
MODULATION FARGO Hr eal al ddd ay: 
(ad 444] sf - a); i: 


my ace 


OF DQ OW 


—_—} 
4| Hu 


01 000.0 OFF ADJUST FOR DC OFF FM RCVR GEN MID ON AUTO 
8 KHz DEVIATION 


ON METER 
EL4GP340 
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4-29. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 
ALINEMENT PROCEDURE 


EL4GP341 


A4000 ASSEMBLY 
BOTTOM VIEW 


Lift A4000 tray (I). (See test setup diagram ©.) 

Adjust AN/GRM-114A VERT and HORIZ controls to center scope trace at zero line. 

Connect AN/GRM-114A test probe A to TP4003 (2). Connect lead B to ground. 

Adjust T4206 (4) to center scope trace on zero line. 

Set attenuated probe to xl. 

Connect probe A to TP4007 (3). 

Adjust T4207 (5) for maximum voltage reading on MM-100E. 

Repeat steps 3 through 7 until maximum MM-100E reading and zero-vdc scope trace are 

present at the same time. 

9. Adjust RT volume control for a 17 VAC indication on the MM-100E meter connected to Speaker 

output on the MK-1978VRC, and repeat SINAD test. 

10. Connect probe A to TP4003 (2). Probe must remain on x! setting. 

11. Set MM-100E to 0-10% DIST. 

12. Set AN/GRM-I14A HI LVLu x100 NORM switch to uv x 100. 

13. Set AN/GRM-114 RF LEVEL control to 2, 

14. Adjust T4207 (5) for distortion reading on MM-100E slightly less than 5 percent. 

15. If adjustment of T4207 is required in step 13, repeat steps 2 through 7 after first restoring MM-1QQE 
and AN/GRM-114A controls to the initial settings given in test setup diagram 


ONAN RWNS 


44-30. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. 
PURPOSE. This procedure enables the integrated circuit discriminator to provide maximum separation of the 


audio signal from the rf carrier. Coil L4202 is adjusted to tune the fm detector portion of the integrated circuit 
exactly to the 11.5-MHz center frequency. 


4-186 Change 3 
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4-20. SILICON VERSION IF DISCRIMINATOR A4209A ALINEMENT. (CONT) 
TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram @) : 


POWER 
SUPPLY 


PP-1104(*)/G 


26.5V Dc 


POWER, 


MK-1978/VRC 


ATTENUATED PROBE 
ON X-10 SETTING 


T CONNECTOR 
UG-274/U 


P401 EL4GP339 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. Inject 20-pv rf at 30 MHz, 1-kHz modulation; 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


ANIGRM-114A; See test setup diagram , 
MM-100E page 4-188 

RT POWER LOW 
BAND 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
SPEAKER (RT-524/VRC) OFF 


MK-1978/VRC All switches Down, except POWER up 


4-187 
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4-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 


07.000.0 OFF 030000.0 20 KHz 8 KHz NORM 


vOLUME = SQUELCH 


MID ON 204V AUTO 


OFF ADJUST FOR OFF FM RCVR OFF GEN 
8 KHz DEVIATION 
ON METER EL4GP342 


ALINEMENT PROCEDURE 


A4000 ASSEMBLY 
BOTTOM VIEW 


ELaGP343 


4-188 
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4-39. SILICON VERSION IF DISCRIMINATOR A4209A ALINEMENT. (CONT) 


1. Lift A4000 tray (1). (See test setup diagram © , page 4-188. 
2. Connect MM-100E attenuated probe A (test setup diagram , Page 4-187) to TP4007 


(2); connect alligator clip to ground. 
3. Adjust L4202 (3) for maximum indication on MM-100E. 


4-31. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. 
PURPOSE. This procedure adjusts the gain of the A4300 assembly. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Power Supply PP-1104(*)/G 
Maintenance Kit MK-1978/VRC Attenuated Probe 


TEST SETUP. Connect the equipment as shown in test setup diagram @® . 


POWER 
ATTENUATED PROBE eeasoues IG 
ON X-1 SETTING 


MK-1978/VRC 


ar 
« 
Rut acc 


EL4GP635 


4-189 
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4-31, AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT 


CONTROL OR SWITCH 


POSITION/SETTING 


POWER 

BAND 

MC-TUNE-KC 

VOLUME 

SQUELCH 

SPEAKER (RT-524/VRC) 


RT 


MK-1978/VRC All switches 


AN/GRM-114A; 
MM-100E 


FULLY 
COUNTER- 


01000.0 OFF 


DP Gracrorsen 


ions 


 @& “e 13 roy 
® ¢ 


70. ed wie Sh A a 


536 4-e3 


OFF 


ADJUST FOR 
8 KHz DEVIATION 
ON METER 


OFF 


4-190 


030 000.0 CLOCKWISE 20KHz 8KHz NORM 


ll anal: i 


FM RACVR OFF GEN 


LOW 


@) 
30.00 
Fully clovkwise 
NEW OFF 
OFF 


Down, except POWER up 


See test setup diagram 


o- 


00,0, 5*** § 


° 
oo°0 


MID ON 20nV AUTO 


EL4GP344 
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4-31. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 
ALINEMENT PROCEDURE 


A4000 TRAY 
BOTTOM VIEW ELAGPa45 


Lift RT A4000 tray (1). (See test setup diagram ©) ,) 

Remove A4300 cover (2). 

Connect attenuated probe A to TP4007 (3). Connect alligator clip B to ground. 
Adjust R4304 (4) for 0.8-volt reading on MM-100E. 


PFoONn> 
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4-32 SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. 
PURPOSE. This procedure adjusts the gain of the A4300A assembly. 
TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Power Supply PP-1104(*)/G 
Maintenance Kit MK-1978/VRC Attenuated Probe 


TEST SETUP. Connect the equipment as shown in test setup diagram @ : 


POWER 
SUPPLY 
PP-1104(*}/G 


ATTENUATED PROBE 
ON X-1 SETTING 


MK-1978/VRC 


ve 


CCCEETE) 


© ¢ OD § 


Cr pee eo een 


oo 


_ EL4GP635 
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4-32. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as illustrated in the followina 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH POSITION/SETTING 


RT POWER LOW 
BAND (B) 
MC-TUNE-KC 64.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
MK-1978/VRC All switches Down, except POWER up 
AN/GRM-114A; See test setup diagram 
MM-100E 
FULLY 
COUNTER- 
01000.0 OFF 064000.0 CLOCKWISE 20KHz 8KHz NORM 1 VOLT HI-Z 


7080 
© 
acvn 


{ 
SEW ne 
Py 


OFF AOJUST FOR OFF FM RCVR OFF GEN MID ON 10”uV AUTO 
8 KHz DEVIATION 
ON METER 


Change 3 


EL4GP346 
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4-32. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 
ALINEMENT PROCEDURE 


A4000 TRAY. 
BOTTOM VIEW 


1. Lift RT A4000 tray (1). 

2. Remove A4300A cover (2). 

3. Connect attenuated probe A to TP4007 (3). Connect alligator clip B to ground. 
4. Adjust R4304 (4) for 0.8-volt reading on MM-100E. 


4-33 ALINEMENT OF AS300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH TONE 
PURPOSE. This procedure adjusts Resistor R5301 in the squelch filter to ensure transmission of a 
150-Hz NEW SQUELCH tone. Adjustment of R5301 during transmission also properly tunes the 
squelch filter for 150-Hz NEW SQUELCH tone reception. 

TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC 


4-194 
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4-33 ALINEMENT OF A5300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH 
TONE (CONT) 


TEST SETUP. Connect the equipment as shown in test setup diagram @) 


POWER 
SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 
RCVR 
XMTR 


RG-S8/U 


TCONNECTOR AMPHENOL 
UG-274/U M39012/16 


EL4GP348 


Change 3 4-195 
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4-23. ALINEMENT OF AS300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH 
TONE. (CONT) 

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as Indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
RT POWER LOW 
BAND 
MC-TUNE-KC 64.00 
VOLUME Counterclockwise 
SQUELCH NEW ON 
MK-1978/VRC All switches Down, except POWER up 
AN/GRM-114A; See test setup diagram 
MM-100E 
MOD FREQ OFF 
AC {LARGE KNOB) (SMALL KNOB) 064 000.0 


——— J ——— 
———— 
Foc Ome 


s© 


dea (hha) 


aoa 


6 KHz 
(LARGE 10} om 
Lis ° 2 6 ¢Pxl 20 xt00 
CAL S al 
(SMALL , pv © 0x © 
nNOF Rh: : y RF FREQUENCY MHz 
Os. 
Dl del me Eafe 5 | a a 
a) 
ZCEIIE IEC zp) on VOLUME ay q 
a @ a 
00 150.0 ag INT MOD of) sexe ove hits i; AUTO 
; Ey rceva (Op © 6-3 warrd 
orr S| lo 06) 
SS OFF Reve (RET OFF) 
ST ES, ey AE > 
= aa " et = 131 ON 
ADusTFOR = |E—~j] CAL i 
AN ON-SCREEN (SMALL 
SCOPE DISPLAY KNOB) FM OFF RCVR MID EL4GP349 


4-196 


T= 11-5820-401-34-2-2/0967-L P-432-3030 


4-33 ALINEMENT OF A5300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH 
TONE (CONT) 


ALINEMENT PROCEDURE 


©) 


LISSAJOUS HH 
puanes 
PATTERN anenre 
nenran 
ne7ann 
CPT 
aneuue 
naanen 
Littl 


EL4GP350 


1. Set MK-1978/VRC KEY switch to XMIT. 
2. Cheek lissajous pattern on AN/GRM-114A scope. Pattern should not rotate, and should appear 
as Indicated In test setup diagram © . If pattern Is rotating, go to step 3. 


@) 


A5000 MODULE 


EL4GP361 


3. Adjust R5301 (test setup diagram (©) ) until lissajous pattern stops rotating. 
4. Unkey transmitter. 


4-197 
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4-34. ALINEMENT OF SILICON A5300A SQUELCH FILTER FOR CORRECT TRANSMITTED 
SQUELCH TONE. 

PURPOSE. This procedure adjusts Resistor R5303 in the squelch filter to ensure transmission of a 

150-HZ NEW SQUELCH tone. Adjustment of R5303 during transmission also properly tunes the 

squelch filter for 150-HZ NEW SQUELCH tone reception. 

TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect the equipment as shown In test setup diagram CY) : 


POWER 
SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 
RCVR 
XMTR 


aes> FM/AM ~ 1100S ae 


° ae oe 0 


AICCECIEN Ee 
30 9 OS 9 P6101 
“j So REMOVED 


T CONNECTOR AMPHENOL 
UG-274/U M39012/16 


EL4GP348 
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4-34 ALINEMENT OF SILICON A5300A SQUELCH FILTER FOR CORRECT TRANSMITTED 
SQUELCH TONE. (CONT) 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as Indicated in the following table. 
CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT POWER LOW 
BAND (B) 
MC-TUNE-KC 64.00 
VOLUME Counterclockwise 
SQUELCH NEW ON 
MK-1978/VRC All switches Down, except POWER up 
AN/GRM-114A; See test setup diagram 
MM-100E 
MOD FREQ OFF 
AC (LARGE KNOB) = (SMALL KNOB) 064 000.0 
—f 


DEVIATION (KHz) 


Rae Oe 
Wooo © : Pre 


OF 


6 KHz oe Ove wate ® 
(LARGE Z = nenM 
Rhos) mae FM/AM-1100S —mupoow 
13 8 6 ° © #p nl 290 
CAL 
(SMALL © tox © 
KNOB) RF FREQUENCY MHz 
ma CEEREEE) 
5 VOLUME SQUELCH = 
tl 6 wu, AUTO 


Li 


2 G 
00 160.0 ~ i A. TRANS —RCVR 
OH RCVR € ) iPMHz NARRO 
325566 /o-FS BA ONS 
OnF Rove (ET OFF) EFOUT CAL re giv 


WS Saws RD p_~"_hwa_S* sart__“> 
ut We me 13) ‘- ist ON 


ADJUST FOR H—Hi CAL — 
AN ON-SCREEN (SMALL 
SCOPE DISPLAY KNOB) FM OFF RCVR MIO EL4GP349 
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4-34. ALINEMENT OF SILICON A5300A SQUELCH FILTER FOR CORRECT TRANSMITTED 
SQUELCH TONE. (CONT) 


ALINEMENT PROCEDURE 


©) 


LISSAJOUS 
PATTERN 


Sris8an 
ERBNEEE 
BEAUER 
CN NT 


TT IiTTiAT TT 


an én 
rr aArTALT TT 


ER\\e 
Bene 


EL4GP360 


1. Set MK-1978/VRC KEY switch to XMIT. 
2. Check lissjous pattern on AN/GRM-114A scope. Pattern should not rotate, and should appear 
as indicated in test setup diagram ©. If pattern is rotating, go to step 3. 


@) 


AS5000A MODULE 


EL4GP362 


3. Adjust R5303 (test setup diagram ©) ) until lissajous pattern stops rotating. 
4. Unkey transmitter. 


4-35. A5200 SQUELCH AMPLIFIED? ALINEMENT, NEW SQUELCH LEVEL. 
PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 


4-200 
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4-35. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 
TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown In test setup diagram cy) ‘ 


POWER 


SUPPLY 
ATTENUATED PROBE 
ON X-1 SETTING PP-1104(*)/G 
A| B 25.5V DC 
i } POWER 

MK-1978/VRC 

RCVR 

XMTR 


k Wr § aw; aT Se A - ATTENUATED PROBE 


Ke eae it € ON X-1 SETTING 


aa: 
Cp? — 


EL4GP332 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipmentas indicated In the following table. 
CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 

RT POWER LOW 
BAND @) 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW ON 
SPEAKER (RT-524/VRC) OFF 

ANIGRM-114A; See test setup diagram 

MM-100E page 4-202 


MK-1978/VRC All switches Down, except POWER up 
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4-35. A5290 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


FULLY 
COUNTER- 
HI-Z 


00150. OFF 030000.0 CLOCKWISE 6KHz 3KHz NORM 10 VOLTS 


OFF ADJUSTFOR OFF FM RCVR OFF GEN MID ON 20xnV AUTO 
3 KHz DEVIATION 
ON METER EL4GP383 
ALINEMENT PROCEDURE 


©) 


45000 MODULE 


EL4GP364 


4-202 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


4-35. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


1. Lift RT A3000 tray. 
2. Connect MM-100E attenuated probe A to TP5012 (1). Connect alligator clip B to ground. | 
(See test setup diagram © | page 4-202]) 

Adjust AN/GRM-114A VAR control (deviation control) for 4-vac reading on MM-100E. 

Adjust NEW Squelch Resistor R5217 (2) until RT CALL light just comes on. (See test setup 


diagram © .) 


Fo 


4-36. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. 
PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram cy) 


aP- 
fund 


- POWER 
SUPPLY 
ATTENUATED PROBE 
ON X-1 SETTING PP-1104(*)/G 
Al B 25.5V DC 
i } POWER 
MK-1978/VRC 
RCVR 
XMTR 
f ATTENUATED PROBE 
ON X-1 SETTING 


RIES ea zis 


EL4GP332 
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4-46. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT | CONTROL OR SWITCH POSITION/SETTING 

RT POWER LOW 
BAND @) 
MC-TUNE-KC 64.00 
VOLUME Fully clockwise 
SQUELCH NEW ON 
SPEAKER (RT-524/VRC) OFF 

AN/GRM-114A; See test setup diagram) 

MM-100E 
MK.1978/VRC All switches Down, except POWER up 


FULLY 
COUNTER- 


uv 
00 150.0 OFF 064 000.0 CLOCKWISE 6 KHz 3KHz x 100 1 VOLT HI-Z 


OGt-TIry-F28 


CIETY ec hy 


na 


OFF ADJUST FOR OFF FM RCVR OFF GEN MID ON 20zV AUTO 
3 KHz DEVIATION 
ON METER 
EL4GP355 


4-204 
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4-36. SILICON VERSION A5200A SOUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


ALINEMENT PROCEDURE 


©) 


— 


2. 


3. 
4, 


4-37. 


A5000 MODULE 


EL4GP354 


Lift RT A3000 tray. 
Connect MM-100E attenuated probe A to TP5012 (1). Connect alligator clip B to ground. 


Adjust AN/GRM-114A VAR control (deviation control) for 0.20 + 0.01 vac reading on 
MM-100E. 


Adjust NEW Squelch Resistor R5217 (2) until RT CALL light just comes on. 


A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
include internal noise and the received carrier. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram @ ,tpage 4-206 


Change 3 4-205 
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4-47. A5200 SQUELCH AMPLIPIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


@) an 
| SUPPLY 
ATTENUATED PROBE 
ON X-1 SETTING PP-1104(*)/G 
A; 6B 26.5V DC 
fl i POWER 
MK-1978/VRC 
RCVR 
XMTR 
Parsee 
} ATTENUATED PROBE 


ON X-1 SETTING 


FCICRCEE) Fa 


(dd ddd a) 


eee 


EL4GP332 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. 
CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT POWER LOW 
BAND @ 
MC-TUNE-KC 42.00 
VOLUME Fully clockwise 
SQUELCH OLD ON 
SPEAKER (RT-524/VRC) OFF 


AN/GRM-114A; See test setup diagram 
MM-100E page 4-207 


MK-1978/VRC All switches Down, except POWER up 


4-206 
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4-37. A5200 SQUELCH AMPLIPIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


FULLY 
COUNTER- 


07300.0 OFF 042 000.0 CLOCKWISE 6 KHz 3 KHz NORM 10 VOLTS HI-Z a 


OFF ADJUST FOR OFF FM RCVR OFF GEN MID ON 204V AUTO 
3 KHZ DEVIATION a 
ON METER EL4GP356 


ALINEMENT PROCEDURE 


©) 


AS000 MODULE 


EL4GP357 


Change 3 4-207 
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4-37. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


1. Disconnect rf cable from RT ANTENNA port. 

2. Lift RT A3000 tray. 

3. Connect attenuated probe A to TP5008 (1). Connect alligatorcllp B to ground. (See test setup 
diagram © [page 4-207) 

4. Notedb reading on MM-100E red db scale. 

5. Reconnect rf cable to RT ANTENNA port. 
6. Reset AN/GRM-114A Modulation FREQ Hz thumbwheels to vary modulation frequency +2 KHz 

i in 100 Hz steps while observing MM-100E for voltage peak. Stop at frequency that produces peak voltage 

within the + 2 KHz limits. 


NOTE 


If a voltage peak is not seen, it is possible that the modulating signal strength is too high. 
Try reducing the deviation by adjusting the VAR control, then repeat step 6. If a peak is 
still not clearly observed, leave the MODULATION FREQ Hz set at 07 300 0, and go on to 
step 7. 


7. Adjust VAR (deviation) control for an MM-100E reading 4 db less than that noted in step 4. 
8. Check RT CALL light. if light is out, go to step 9. if light is on, go to step 10. 
9. CALL LIGHT OUT. Turn R5216 (2) counter clockwise slowly and stop at point where light just 
comes on. 
10. CALL LIGHT ON. Turn R51216 (2) clockwise until light goes out, then perform step 9. 
4-38. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
include internal noise and the received carrier. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram A), page 4-209 


4-208 Change 3 
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4-38. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


POWER 


A SUPPLY 
TTENUATED PROBE PP-1104(*)/G 


ON X-1 SETTING 


MK-1978/VRC 


|| SeeaXe |] © 
2 — fe 


awa FMAM : 1100S isn 


we SE 


ACIECCENR 
So 9% 


EL4GP535 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 
EOE CONTROL OR SWITCH POSITION/SETTING 


RT POWER ; 
BAND 
MC-TUNE-KC nO) 
VOLUME | 
lock 
SQUELCH Tee wise 
SPEAKER (RT-524/VRC a 


AN/GRM-114A; Sea test setup diagrarn 
MM-100E page 4-210 ®. 
MK-1978/VRC All switches Down, except POWER up 


4-209 
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4-36. SILICON VERSION A5200a SQUELCH AMPLIFIER ALINEMENT. OLD SQUELCH LEVEL (CONT 


FULLY 
(B) COUNTER- 
07 300.0 OFF  064000.0 CLOCKWISE 20KHz NORM 


q 


sro or ©, mt 


OFF SEESTEP3 OFF FM RCVR OFF GEN MID ON 20uV AUTO 
EL4GP358 
ALINEMENT PROCEDURE 
5000 MODULE 
EL4GP357 
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4-38 SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


iF 


a Po 


Lift RT A3000 tray. 

Connect attenuated probe A to TP5008 (1). Connect alligator clip B to ground. (See test setup 
diagram © page 4-210) 

Adjust AN/GRM-114A VAR (deviation) control to obtain 1.5-vac reading on MM-100E. 

Check RT CALL light. If light Is out, go to step 5. If light is on, go to step 6. 

CALL LIGHT OUT. Turn R5216 (2) counterclockwise slowly and stop at point where light just 
comes on. 

CALL LIGHT ON. Turn R5216 (2) clockwise until light goes out, then perform step 5, 


POWER SUPPLY A9000/A9400A (A9000AIA9400B) TESTS. 


PURPOSE. This test verifies the availability of adequate power before the transmitter is alined. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G 
Test Set AN/GRM-114A 


TEST SETUP. Connect the equipment as shown In test setup diagram@) ts 


ATTENUATED PROBE 
ON X-1 SETTING 


POWER 
SUPPLY 26.5V DC 
8 PP-1104(*)/G 
y 
| POWER 
MK-1978/VAC perils 
0 vo © 
be Vo PR 
ma. 444 444 4) 
—IO 9. 5.5 9% be : p401 
EL4GP270 
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4-29. POWER SUPPLY A9000A/A9400A (A9000A/A9400B) TESTS (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated In the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT BAND ® 
MC-TUNE-KC 30. 
POWER HIGH 
SQUELCH NEW ON 
MM-100E See test setup diagram 


MK-1978/VRC 


All switches Down, except POWER up 


EL4GP271 


TEST PROCEDURE 


NOTE 


The power supply voltage measured at TP9005 should not drop significantly below 25 vdc 
when the RT is keyed. If the voltage at TP9005 is much less than 25 volts, the driver and 
power amplifier are probably out of alinement, causing excessive current draw. if 

TP9005 voltage is satisfactory, but other test points given in the following table are not up 
to normal readings, troubleshoot the power supply. 


Check power supply voltages at test points given in following table. Change MM-1O0E RANGE setting 
as indicated in table. 


NOTE 


Key the transmitter before performing voltage checks. 


4-212 
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4-39. POWER SUPPLY ag000/A9000B) TESTS. (CONT) 


MM-100E RANGE ATTENUATED PROBE 


30 volts (dc +) 


A9000 TEST POINT 


VOLTAGE 


25 vdc minimum 


100 volts (de +) 640 to 760 vdc 
TP9002 300 volts (dc +) 250 to 300 vde 
TP9003 100 volts (AC-H1-Z) 90 vac minimum 
TP9004 30 volts (dc-) -20 vde minimum 


(-14 vde min, older units) 
4-40. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A6400 ALINEMENT. 


PURPOSE. The master oscillator Is one of the most critical sections of the radio set. It must 
generate an rf frequency within + 3.5 kHz of the selected transmit frequency. The following procedure 
ensures that the master oscillator operates within the correct frequency range. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
10-, 20-, and 30-db Attenuators SMC-To-BNC Cable 


TEST SETUP. Connect the equipment as shown in test setup diagram A) : 


POWER 
SUPPLY 
PP-1104(*)/G 


25.5V DC 


30 dB PAD 


MK-1978/VRC 


EL4GP272 
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4-49. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


POWER 
BAND 
MC-TUNE-KC 
AN/GRM-114A; See test setup diagram 8) 
MM-100E 


SET SMALL KNOB 
JUST PAST DETENT 
(8) (100 KHz/DIV DISPERSION) 16 KHz 030 000.0 SIG 


ON 
OFF FM OFF RCVR NARROW EL4GP406 
ALINEMENT PROCEDURE 
@® BAND 


Remove cover from A6000 assembly. 
Install alinement cover using at least one screw. 
Do not reconnect plugs to J6001, J6002, and J6003. 


Connect rf cable to J6003. (See test setup diagram ® {page 4-213}) 
Set MK-1978/VRC KEY switch to XMIT. 


aoRWN> 
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4-40. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A3400 ALINEMENT. (CONT) 


[op) 


I 


17. 
18. 
19; 
20. 
21. 


22. 


Adjust L6305 (1) for 30 MHz +100 kHz reading on AN/GRM-114A spectrum analyzer. 
The signaltrace should be within one major graticule division on either side of center 
line. (See test setup diagram © .) 

Unkey transmitter. 

Set RT to 40.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MHz to 0400000. 

Set MK-1978/VRC KEY switch to XMIT. 

Adjust 05314 (2) for 40 MHz +100 kHz reading on spectrum analyzer. 

Unkey transmitter. 

Set RT to 52.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MHz to 0520000, 

Set MK-1978/VRC KEY switch to XMIT. 

Adjust L6303 (3) for 52 MHz +100 kHz reading on spectrum analyzer. 


NOTE 
Adjustments should be repeated at 30,40, and 52 MHz. 


Unkey transmitter. 

Remove rf cable from J6003 and connect to J6001. (See test setup diagram @ ) 
Set RT to 30.00 MHz. 

Set AN/GRM-114A RF FREQUENCY Mkz to 030 000 0;set RCVR to MID. 

Set MK-1978/VRC KEY switch to XMIT. 


NOTE 


In the following step, it may be necessary to remove the 10-db pad from the AN/GRM- 
114A in order to obtain a signal of sufficient strength to perform the adjustment. 


Adjust L6405 (4) for peak reading on AN/GRM-114A DEViIATION/WATTS meter. (See 
test setup diagram © .) 


NOTE 


A sharply defined peak may be difficult to obtain. Perform adjustments very slowly to 
obtain maximum meter indication. 
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4-40. 


23. 
24. 
25. 
26. 
27. 


MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A6400 ALINEMENT. (CONT) 


Unkey transmitter. 

Set RT to 40.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MH to 040 000 0. 

Set MK-1978/VRC KEY switch to XMIT. 

Adjust C6409 ((5), test setup diagram © ) for peak reading on AN/GRM-114A DEVIATION/ 
WATTS meter. 

Unkey transmitter. 

Set RT to 52.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MHz to 052 000 0. 


. Set MK-1978/VRC KEY switch to XMIT. 
. Adjust L6403 ((6), test setup diagram © ) for peak reading on AN/GRM-114A DEVIATION/ 


WATTS meter. 
Unkey transmitter. 


BAND 


Remove rf cable from J6001 and reconnect to J6003. (See test setup diagram @ ) 
Set RT BAND switch to 

Set RT to 53.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MHz to 053 000 0. 

Set MK-1978/VRC KEY switch to XMIT. 


EL4GP407 


Adjust L6302 ((1), test setup diagram © ) for 53 MHz + 100 kHz reading on AN/GRM-114A 
spectrum analyzer. 

Unkey transmitter. 

Set RT to 63.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MHz to 063 000 0. 

Set MK-1978/VRC KEY switch to XMIT. 

Adjust C6313 (2) for 63 MHz + 100 kHz reading on spectrum analyzer. (See test setup 
diagram (©) }) 

Unkey transmitter. 

Set RT to 75.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MHz to 075 000 0. 

Set MK-1978/VRC KEY switch to XMIT. 

Adjust L6304 (3) for 75 MHz + 100 kHz reading on spectrum analyzer. (See test setup 
diagram (0) ») 

Unkey transmitter. 

Set RT to 53.00 MHz. 

Set AN/GRM-114A RF FREQUENCY MHz to 053 000 0. 
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4-40. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A6400 ALINEMENT. (CONT) 


53. Remove rf cable from J6003 and connect to J6001. (See test setup diagram @) ) 

54. Set MK-1978/VRC KEY switch to XMIT. 

§5. Adjust L6402 ((4), test setup diagram ©) ) for peak reading on AN/GRM-114A DEVIATION/ 
WATTS meter. 

56. Unkey transmitter. 

57. Set RT to 63.00 MHz. 

58. Set AN/IGRM-114A RF FREQUENCY MHz to 063 000 0. 

59. Set MK-1978/VRC KEY switch to XMIT. 

60. Adjust C6406 ((5), test setup diagram ©) ) for peak reading on AN/GRM-114A DEVIATION/ 
WATTS meter. 

61. Unkey transmitter. 

62. Set RT to 75.00 MHz. 

63. Set AN/GRM-114A RF FREQUENCY MHz to 075 000 0. 

64. Set MK-1978/VRC KEY switch to XMIT. 

65. Adjust L6404 ((6), test setup diagram ©) ) for peak reading on AN/GRM-114A DEVIATION/ 
WATTS meter. 

66. Unkey transmitter. 


4-41. MASTER OSCILLATOR TEST 
PURPOSE. This test checks the amount of dc correction voltage required to keep the transmitter 
master oscillator on frequency. If the correction voltage is greater than 0.45 vdc, the A6300 and 
A6400 must be replaced. The master oscillator and buffer amplifier must be alined before performing 
this test. 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*WG Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Cable SMC-To-BNC 


TEST SETUP. Connect the equipment as shown in test setup diagram @ , page 4-218. 


4-217 
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#41. MASTER OSCILLATOR TEST. (CONT) 


POWER 


PP-1104(°)/G 
POWER SUPPLY 
25.5V DC 


EL4GP273 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controjs as indicated In the following 
table. 


CONTROL AND SWITCH SETTINGS 
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT BAND O} 
MC-TUNE-KC 30: 
POWER LOW 
AN/GRM-114A See test setup diagram ; 
page 4-219 
MK-1978/VRC All switches Down, except POWER up 
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4-41. . MASTER OSCILLATOR TEST. (CONT) 


SMALL KNOB OFF VERT HORIZ 
FULLY COUNTERCLOCKWISE {SEE STEP 2) (SEE STEP 2) 


DEVIATION {KHz} 


Ee 


° 124¢ 6 


LARGE KNOB 
FULLY 
CLOCKWISE 


atte FM/AM -1100S ate. —warrs 
0.1 


SCOPE IN KH van «(INT 6 exixc 


eer 


AUTO 


OFF 


OFF FM OFF 030 000.0 RCVR MID EL4GP274 


TEST PROCEDURE 


Check that P6001 is connected to J6001, and P6003 is connected to J6003. 


Adjust AN/GRM-114A HORIZ and VERT controls to center trace on oscilloscope screen. 
. Set MK-19768VRC KEY switch to XMIT. 


1 
2 
3 
4, Check that oscilloscope trace does not shift more than +0.45vdc when transmitter is keyed. 
5. Unkey transmitter. 

6 


Repeat steps 3 ,4, and 5 with RT and AN/GRM-114A both set at the following frequencies: 40, 
52, 53, 63, and 75 MHz. 


NOTE 


If the oscilloscope trace shifts more than +0.45 vdc at any test frequency, replace the 
A6300 and A6400 modules. 


4-42. ADJUSTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE 
DEVIATION. 


PURPOSE. Resistor R8515 is used to control the overall gain of the squeloh amplifier. When the 
resistor is property adjusted, the 150-Hz NEW SQUELCH tone causes a carrier deviation of 3.0 
kHz. The alinement is performed at 3.0 kHz and the tolerance for the test is +O.5 kHz. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC 


Change 2 4-219 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


4-42. ADJUSTMENT OF A8500 RESISTOR R&8515 FOR TRANSMITTED NEW SQUELCH TONE 
DEVIATION. (CONT) 


TEST SETUP. Connect the equipment as shown in test setup diagram @) , page 4-220. 


POWER 
SUPPLY 
PP-1104(*}/G 


MK-1978/VRC 


' 
ir] Ke. = 
dF FMAM 11008 Sn 


2AM eo 2 * 
¢ Tis Ne 
SOR NCY tara TT ~ 


RG58/U 


EL4GP391 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT BAND 
MC-TUNE-KC 64.00 
POWER LOW 
SQUELCH NEW ON 
MK-1978/VRC All switches Down, except POWER up 


AN/GRM-114A See test setup diagram 


page. 4-221 
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442 ADJUSTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE 


DEVIATION. (CONT) 


064 000.0 


©) wrensity rocus (©) Gwatvor KPa 


16 6 15 


MODUL ATION FREQ Hz 


KHz van INT 6) 


re 


‘OFF 


(| 
oa ee] 
OFF 


\DJUSTMENT PROCEDURE 


oar \ FM JAM - 


© toc © 


RF FREQUENCY MHz 


aca aa ddd 4) -r 


6 KHz 


av AP LVL 
100 


DEY ——PWR 
-| 100 ss) mH h WATTS | 
2 40dam 


al 20 2100 
UP sic 


© 


BFO-AP LEVEL 


NORM 


OVER 
TEMP 


AUTO 
ZERO 


VOLUME row e poral “*@ 
yp ro) BATT 
povr ee on TRANS —-RCVR AUTO 
'D MHz ARR 
O 60n 
erour ffF = © 
pwr leary 
a 
iI | A Ub) 
| 
{__d 
OFF RCVR ON 
EL4aGP390 
ADJUST LOWER SCREW EL4GP278 
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4-42. ADJ USTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE 
DEVIATION. (CONT) 


Using MK-1978/VRC KEY switch, key transmitter. 

Check indication of AN/GRM-114A DEVIATION (kHz) meter. Meter should indicate 3.0 
kHz. If reading is incorrect, go to step 3. 

Unkey transmitter. 

Remove cover from A8500. 

Key transmitter. se ae 

Adjust R8515 (test setup diagramo -lpage 4-221) for 3.0-kHz deviation. 

Unkey transmitter. 


Nr 


saPa rw 


4-43, ALINEMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND 
DEVIATION. 


PURPOSE. This procedure adjusts the gain of the transmitter speech amplifier. Resistor R8516 must 
be adjusted so that a 0.78-vac audio signal injected into the A8100 11.5-MHz modulator through the 
resistor results in 8.0 +0.5 kHz deviation of the transmitted rf carrier. 

TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect the equipment as shown in test setup diagram @) 


25.5V DC 


POWER POWER 
SUPPLY 


PP-1104(*)/G X-MODE 


MK-1978/VRC 


A 


RCVR XMTR 


P401 


B 
= ATTENUATED PROBE 
} ON X-1 SETTING 


EL4GP279 
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4-42, ALINEMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND 


DEVIATION. CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


CONTROL AND SWITCH SETTINGS 


table. 
EQUIPMENT CONTROL OR SWITCH 
RT BAND 
MC-TUNE-KC 
POWER 
SQUELCH 
MK-1978/VRC POWER 
X-MODE (RT and AUX RCVR) 
AUDIO 
SQUELCH 
KEY 
AN/GRM-114A; See test setup diagram 
MM-100E 


SOWA. ATION FREG Hz 


(dd ddd ay 2 
ye OC) 


POSITION/SETTING 


®) 
64.00 
LOW 
OLD ON 


ON 
CIPHER 
MUTED 
ON 
RCVE 


Bu~iO0E 


01000.0 OFF SEESTEP2 OFF FM OFF OFF RCVR MID ON AUTO 


OF PROCEDURE 


EL4GP280 
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4-43. ALINEMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND 


DEVIATION. (CONT) 


ALINEMENT PROCEDURE 


4-224 


crssot_T™ 
8604 


ADJUST UPPER SCREW EL4GP261 
CAUTION 
Make sure that RT POWER switch is set on LOW. 
Connect attenuated probe A to MK-1978/VRC XMTR jack inside X-MODE square. Connect 


probe B to GND. 
Adjust AN/GRM-114A VAR knob for 0.78-vac reading on MM-100E. 


- Set MK-1978/VRC KEY switch to XMIT. 


Check AN/GRM-I144 DEVIATION (kHz) meter. Meter should indicate 8 +0.5 kHz. if 
reading is not correct, go to step 5. 

Unkey transmitter. 

Remove cover from A8500 module. 

Set MK-1978/VRC KEY switch to XMIT. 

Adjust R8516 (test setup diagram ©) for 8 +0.&kHzdeviation reading. (R8516 is the 
upper screw adjustment.) 

Unkey transmitter. 

Set AN/GRM-114A Modulation FREQ Hz to 00500.0. 

Adjust AN/GRM-114A VAR knob for 0.78-vac reading on MM-100E. 

Set MK-1978/VRC KEY switch to XMIT. 

Check AN/GRM-114A DEVIATION (kHz) meter. Meter should indicate 8 +2 kHz. 

Do not readjust R8516. 
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4-48. ALINEMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND 
DEVIATION. (CONT) 
NOTE 


SET AN/GRM-114A WIDE/MID/NARROW switch to WDE for modulation frequencies 
above 6 kHz. 


14. Unkey transmitter. 
15. Repeat steps 12,13, and 14 with MODULATION FREQ Hz settings of 03 000.0,05000.0, 
and 09999.9. 
4-44. A8190 MODULATOR ALINEMENT. 


PURPOSE. This procedure ensures that the A8100 oscillator runs at 11.5 MHz +3,5 kHz with no dc 
correction from the crystal discriminator. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect the equipment as shown in test setup diagram @ 5 


ATTENUATED PROBE 
ON X-1 SETTING 


POWER SUPPLY 
PP.1104(*)/G  -28:5V OC 


MK-1978/VRC RCVR 
XMTR 


a5 FM/AM ~ 1100 S 


8 
dad dad a)? 
® vor a S 


EL4GP262 
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4-44. A8100 MODULATOR ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated In the following 


table. 


CONTROL AND SWITCH SETTINGS 
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT BAND 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD OFF 


MK-1978/VRC All switches Down, except POWER up 
AN/GRM-114A See test setup diagram | 


5 KHz 011 500.0 


© INTENSITY Focus (\ KANALyDisPR 
nevis (kia) 


; PE 


(24 


Wego ge foes eT) 


OFF 


OFF OFF FM OFF RCVR RCVR MID 
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4-44. A8100 MODULATOR ALINEMENT. (CONT) 


©) 


WRAP BARE 


WIRE HERE te oo. 
, 


C8116 


ize 
ei velit onl. 


A8100 


R8114 


EL4GF 284 


¢ See pg. 5-201 for grounding wire hook-up for A8100A module. Alinement is the same 
except for this difference, 


ALINEMENT PROCEDURE 


iB 


Disconnect P6001 from J 6001. 
Remove A8100 cover. 
Wrap grounding wire around exposed terminal of R8114. (See test setup diagram ©, 


2. 
page 4-226])* 


NOS 


19, 


Z20 


21. 
22. 
23. 


Reinstall A8L00 cover. Wrap grounding wire around holddown screw. 

Connect AN/GRM-114A attenuated probe A to TP8005 and probe B to ground. 

Set MK-1978VRC KEY switch to XMIT. 

Check AN/GRM-114A FREQ ERROR meter. If frequency error is greater than 3.5 kHz, go 
to step 8. 

Unkey transmitter. 

Remove A8100 cover. 

install A8100 alinement cover. 

Secure grounding wire to alinement cover screw. 

Remove A8400 HUNT GENERATOR module. 

Set MK-1978/VRC KEY switch to XMIT. 

Adjust C8104 for frequency error reading of 3.5 kHz or less. (See test setup diagram ©.) 
Unkey transmitter. Remove alinement cover. 

Remove grounding wire from R8114. Install alinement cover. 

Set AN/GRM-114A FREQ ERROR knob to 1.5 kHz. 

Set MK-1978/VRC KEY switch to XMIT. 


NOTE 


The AN/GRM-114A cannot provide an accurate reading of the A8100 output to a +150 
Hz tolerance using the attenuated probe. To avoid misadjustment of the A8100, a sniffer 
must be used. he seers a WIEN | for details concerning fabrication of the 
sniffer coil. Use of the sniffer coil may require removal of one of the input attenuators to 
ensure adequate signal strength. 


Insert sniffer coil into oblong opening In alinement cover. Check AN/GRM-114A FREQ 
ERROR meter. Reading should be no greater than +150 Hz. If reading is incorrect, go to 
step 20. 

With transmitted keyed, adjust C8116 (test setup diagram © ) for frequency error 
reading of 150 Hz or less. Use sniffer to obtain frequency reading. 

Unkey transmitter. 

Install A8400 HUNT GENERATOR module. 

Connect P6001 to J 6001. 


Change 3 


4-427 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


4-45. DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. 

PURPOSE. This procedure enables the transmitter to generate maximum rf power without 
overdriving the power stages. Correct alinement prolongs the life of Power Tube V6201 
and Power Supply A9000/A9400. 

TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/G RM-114A 
Maintenance Kit MK-1978//RC 


TEST SETUP. Connect the equipment as shown in test setup diagram A) . 


ATTENUATED PROBE 
(a) ON X-1 SETTING 


POWER 
SUPPLY 25.5V DC 


PP-1104(*)/G 


POWER 


MK-1978/VRAC RCVR 
XMTR 


EL4GP270 
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4-45 DRIVER A6100 AND POWER AMPLiricer A6200 ALINEMENT. (CONT) 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated In the following table, 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT MC-TUNE-KC 30.00 
POWER HIGH 
MK-1978/VRC All switches Down, except POWER up 
AN/GRM-114 A; See test setup diagram@®) 
MM-100E © 


030 000.0 X10 3 VOLTS Dc- 


© INVEMRTy rocus (©) Guaror LJ 


sO 


©, 
g a4 


1 FM/AM = eles.) ete iad 


OFF OFF OFF FM OFF RCVR ACVR MID ON AUTO 
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4-45 DRIVER A6100 AND POWER AMPLIFIER A8200 ALINEMENT. (CONT) 


ALINEMENT PROCEDURE 


Tuning Coil Adjustment 


©) 


re 


1 
t tf —F_4 | space 
SPACE 1 4 | evency 
EVENLY i a 
COILS NOT pee. ee: COILS NOT 
TOUCHING F ‘ TOUCHING 


CAUTION 


Do not use pliers B or any metal tool to adjust Tuning Coils L6206 and L6203. 


position. (See paragraph 2-46 and 2-48.) 


WKS YAN wWN 


4-230 


Remove burrs from tuning coils using crocus cloth. 

Adjust spacing of Coil L6203 (1) to 0.078 inch using nonmetallic tool. 

Adjust spacing of Coil L6206 (2) to 0.073 inch using nonmetallic tool. 

Turn L6204 screw (3) fully clockwise. 

Turn L6205 screw (4) fully counterclockwise. 

Adjust screw (3) to bring coil (5) as close as possible to coil (1) without touching. 
Adjust screw (4) to bring coi; (6) as close as possible to Coil (2) without touching. 
Install A6100/A6200 assembly. (See paragraphs 2-46 and 2-48). 


EL4GP286 


Remove A61001/A6200 assembly after marking gear couplers B to ensure installation in original 
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4-45 DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 


Air Capacitor Adjustment 


w410 
(ORN) 


LO BAND 
TO MC/KC 
SHRU FL401 , CONTROLS 
TO ANT 
CONNECTOR 


REAR BOTTOM VIEW EL4GP287 


10. Remove RT bottom cover. 

11. Using 3/32-Inch allen wrench, loosen gear looking clamp screw (1). (See test setup 
diagram 

12. Set MK-1978/VRC KEY switch to XMIT. 

13. Move C6217 gear (2) back and forth to obtain peak wattmeter Indication. 

14. Tighten clamp screw (1). Wattmeter Indication should not change. 

15. Unkey transmitter. 
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4-45 DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 
A6100 Tuning Procedure 


© 


EL4GP314 


NOTE 


Replace Tube V6201 If 35-watt minimum power output cannot be obtained. 


16. Connect MM-100E attenuated probe A to TP9008 and probe B to ground. 

17. Set MK-1978VRC KEY switch to XMIT. 

18. Adjust A-BAND Capacitors C6103 (1) and C6114 (2) for maximum negative voltage reading on 
MM-IO0E. (See test setup diagram €) ») 

19. Unkey transmitter. 

20. Set RT to 53.00 MHz. 
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4-45. DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 
A6200 Tuning Procedure 


ATTENUATED PROBE 
ON X-1 SETTING 


_— pe 


46201 J6202 


‘> OD 
DISCONNECT S| eo: see? ea 
P6201 (W410) e. 
(ORN) 
A BAND i dass 
SMC TO BNC CABLE (vio) 
B BAND 
ELaGP288 
21. Set MK-1978/VRC KEY switch to XMIT. 
22. j 


MM-100E. (See test setup diagran(E) .) 
23. 


Adjust B-BAND Capacitors C6105 (3) and C6115 (4) for maximum negative voltage reading on 
Connect equipment as shown in test setup diagram im ® 


NOTE 


See chapter 1, section iii, Principles of Operation, for details covering use of TP9007 
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4-45. DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 


4-234 


EL4GP780_ 


Connect MM-100E probe A to TP9007 and probe B to ground. 

Set RT to 52.00 MHz POWER to HIGH. 

Set MK-1978/VRC KEY switch to XMIT. 

Adjust Capacitor C6219 (1) for minimum negative MM-100E reading. (See test setup 
diagram ) 

Readjust C6219 to increase AN/GRM-114A wattmeter indication by 1 wait. 

Adjust Coil L6205 (2) for maximum wattmeter indication but not more than 5.5 watts. (See 
test setup diagram 

Unkey transmitter. 


CAUTION 


In the following steps, always unkey the transmitter before changing RT frequency. 


Tune RT to 30.00,41.00, and 52.00 MHz, keying transmitter at each frequency. adjust C6219 ((I), 
test setup diagram © )until output powers at all frequencies fall within 3 to 4 watts of each other. 
Record final output at each frequency. 

Unkey transmitter. 

Set RT POWER switch to LOW. 

Set MK-1978/VRC KEY switch to XMIT. 

Check wattmeter indication at 30,41, and 52 MHz. Wattmeter should Indicate at least one-half 
watt. If power is too low, go to step 36. 

Unkey transmitter. 

Set RT to 52.00 MHz. 

Key transmitter. 

Adjust C6103 ((1), test setup diagram (€) , page 4-232) for minimum one-half watt 
indication. 

Unkey transmitter. 

Reconnect P6201 to J6201. 

Connect AN/GRM-I14A TRANS-RCVR port directly to RT ANTENNA port. 

Set RT POWER switch to HIGH. 

Set RT to 30.00) MHz. 

Key transmitter. 

Check wattmeter indication and compare with reading obtained at 30 MHz in step 31. Replace 
FL401 If wattmeter indication is not within + 0.1 to-O.7 watts of step 31 reading. 

Unkey transmitter. 

Tune RT to 41.00 MHz. 


Change 3 


4-45. 


71. 


4-46. 
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DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 


Key transmitter. 
Repeat step 48. 
Unkey transmitter. 
Tune RT to 52.00 MHz. 
Key transmitter. 


. Check wattmeter indication and compare with reading obtained at 52 MHz in step 31. Replace FL401 


if wattmeter indication is not within 1 to 9 watts of step 31 reading. a 
Unkey transmitter. 

Tune RT to 75.00 MHz. 

Connect MM-100E to TP9007. 

Key transmitter. 

Adjust Capacitor C8218 ((3), test setup diagram ©) for minimum negative MM-100E 

Indication. 

Readjust L6204 ((4), test setup diagram()) for maximum wattmeter indication, but not more than 

55 watts. 

Unkey transmitter. 


CAUTION 
In the following steps always unkey the transmitter before changing RT frequency. 


Tune RT to 53.00,64.00, and 75.00.MHz, keying transmitter at each frequency. Adjust 

C6218 ((3), test setup diagram ) until output powers at all frequencies fan within 

3 to 4 wafts of each other. | 
Unkey transmitter. 

Set RT POWER switch to LOW. 

Key transmitter. 

Check wattmeter indication at 53,64, and 75 MHz. Wattmeter should indicate at least one-half 
watt. If power is too low, go to step 86. 

Unkey transmitter. 

Tune RT to 75.00 MHz. 

Key transmitter. 

Adjust C6105 ((3) test setup diagram (@), page 4-242) for at least one-half watt indication 

on wattmeter. 

Unkey transmitter. 


ALINEMENT OF RT-2046(*)VRC SERVOSYSTEM. 


PURPOSE. This procedure adjusts the sensitivity of the servoamplifier to ensure correct frequency 
tuning in response to the preset pushbuttons. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown In test setup diagran{A) 
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4-46. ALINEMENT OF RT-246(*VVRC SERVOSYSTEM. (CONT) 


26.5V DC 


POWER 
SUPPLY 
PP-1104(*)/G 


‘EL4GP290 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated In the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


——————— J 
— oe ee ene 


| 


& 
@ 
= aw, 


| 
| 


t 


EL4GP291 


4-236 


10. 
11. 


12. 
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ALINEMENT OF RT-246(*)/VRC SERVOSYSTEM. (CONT) 


Remove RT top cover. 

Loosen locknut on R304. (See test setup diagram®) [, page 4-2361) 

Turn R304 shaft fully clockwise. 

Back off R304 shaft_one-eighth turn. 

Tune pushbutton Ci) to 30.00 MHz and pushbutton @ to 48.00 MHz. Follow Instructions on 
back of pushbutton cover. 
Press pushbutton@) and wait for servomotor to stop. 

Back off R304 shdft<fiilly counterclockwise. 

Press pushbutton Before servomotor stops, press TUNE button. Servo will hunt (chat- 
tering sound). Keep TUNE button pressed. 

Turn R304 shaft clockwise and stop at point where servomotor just stops hunting. 

Press pushbutton ® . Wait for servomotor to stop. 


Press pushbutton . RT should tune to exactly 30.00 MHz after a slight overshoot. 
NOTE 
Overshoot means that when pushbutton (is pressed, the numbers in the RT viewing 
window move from 00 to 95 and then back *6 00 (30.00) when the servomotor stops. If 
overshoot is excessive, turn R304 very slightly clockwise and recheck. 
Repeat steps 10 and 11 with power supply set at 20 vdc. 
NOTE 


if tuning is unsatisfactory at 20 vdc, repeat steps 5 through 11. 


4-237/(4-238 blank) 
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CHAPTER 5 


DIRECT SUPPORT PERFORMANCE AND TROUBLESHOOTING PROCEDURES 
USING TEST CABLE NO. 1 AND DISCRETE TEST EQUIPMENT (TMDE) 


Subject Section Page 
POFOMMANGE TESHS sic sviics icienisanericenanicombeaiseendniaainieraisinassdnaniaunhezencanaiedaiienintenalas ete | 5-2 
TROUBLES HOO TAG oesctivsicsnnicnwiyinrarinvasiceansctsxinem dusurvututcniain sit asd veedanasilasibiavtshiuangihiaadientsiseia I | 5-63 | 
Alinement and Adjustment Procedures oo... ieee iiss lll 9-150 
OVERVIEW 


This chapter contains performance tests, troubleshooting, and alinement procedures at the direct 
support level using Test Cable No. 1 and discrete test equipment (TMDE). 


The performance tests are diagnostic in purpose. They should be used to verify that an RT is operating 
properly or to point out the existence of faults. 


if failure to meet a performance test standard confirms that a fault is present in the unit under test, the 
test procedure will refer you to a specific chart in the troubleshooting section. The troubleshooting 
charts are designed to isolate the faults noted in the performance tests. They will guide you to the 
source of defects and/or misalinements. 


Once it has identified the source of a fault, a troubleshooting chart will refer you to the appropriate 
repair/replacement Instructions or alinement procedures. Because each stage of the RT’s receiver or 
transmitter sections depends upon its other stages for overail operating efficiency, the replacement, 
repair, or realinement of even one component could alter the RT’s signals enough to create the need 
for other realinements. Therefore, after making any alterations in the RT, do all the performance 
tests, even those you have done already. 
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Section | PERFORMANCE TESTS 


Subject Para Page 


General 


ig 


Receiver Tests: 


VOLUME Control Tesh vssiisiiiunmusaninrmnand cuenta enmansrtenpammTnRmNeKeRt 
Receiver Sensitivity: Test sisi isieiisiicntirdiritentnnviennade nami niatiaiaie autem 
NEW SUELO Te Sb aiisutsintivintcvicrniendonedessidrtsviagnbinisisverinntatadind oitainaiuetiiueeaeeadeantane 
OUD SQUEL GH TOSE isnisiusigncihtenisiaistielainstatosiaeerenisetuicendainisiesiitadtintineerd iestatuieeih aint aut 5-13 
Receiver Audio Power TeSt.......c cities rieiisccieccetesiceeciecascises 5-16) 
Receiver Audio Distortion TeSt un... irri ciiicis 15-19 
Receiver Audio Response Test (Normal Mode)... ccc etter | 5-22) 
Receiver Audio Response Test (X-Mode) wiiciiiniireieiee 5-28) 
RGCEIVEr SGIGCHVITY TES siiiiciivtiiniiaihiicnducehiat rainnenetiabniiptonbarneiiaumonnaacnbd igen 5-31] 
Transmitter Tests: 
Transmitter Frequency Accuracy TeSt..iccccccscssssssssssssstsesseseseseseerie 5-34) 
Transmitter Low and High Power Output TeSt......... icici [5-30 
Transmitter Deviation Test (Normai Mode).......ccccccscsssesessssessesesetsisessesenn 3-38 
Transmitter LiMn: TOS ieiscissiuticadctdvisicciivesuisacsalinaatteedaweeatlanteidebcnatdaena attulenaitdis aa 
Transmitter Distortion Test (Normal Mode)..........ccccccccscseeseereeinierinee 
Transmitter Deviation Test (X-MOde) ....... ccc iiiiiiiesei 
Transmitter Distortion Test (X-Mode) vc: ccc 5-52 
Transmitter Squelch Tone Stability TeSt oii | 5-50) 
Antenna Information (Switching) TeSt ccc iii 
Automatic Frequency Selection TeSt......cccciieiicirieiiee 5-60 


5-1. GENERAL. 


This section contains performance test procedures for use with Test Cable No. 1 and discrete test 
equipment (TMDE). They will enable you to determine whether or not an RT is operating acceptably. 


Each test procedure checks specific functions of the receiver or transmitter sections to help you find 
and isolate faults. 


Each test is complete and maybe performed individually. Therefore, you may choose an appropriate 
test to verify gross equipment failure or performance degradation of specific stages. However, this 
maintenance approach is not recommended. it is best to perform all the tests in sequence. This 
systematic maintenance approach will insure that all faults are found and corrected. 


Faults in the RT are evidenced by failure of the unit to meet the performance standards found within the 


test procedures in bold type. When an RT fails to meet a performance standard, discontinue the test 
and turn to the troubleshooting chart referred to in the procedure. 
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5-2. VOLUME CONTROL TEST. 


PURPOSE. This test checks the VOLUME control of the RT for proper operation. When a 1-kHz- tone 

is injected into the RT ANTENNA port, the speaker should output a clear tone with no scratchy sound or 
sudden drop in volume. The absence of a tone means that the signal is not passing completely through 
the RT circuitry and could even indicate total equipment failure; therefore, perform this test before the 
others in this section. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 

Frequency Counter AN/USM-207 Loudspeaker LS-454/U (RT-246/VRC) 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 

Adapter (T-Connector) UG-274 B/U Test Cable No. 1 


TEST SETUP. Connect equipment as shown in test setup diagranfA) . 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


° 


MATCHING 
UNIT | 


T CONNECTOR 
UG-274/U 


TEST CABLE NO, 1 


LOUDSPEAKER 
LS-454/U 


EL4GP315 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
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5-2. VOLUME CONTROL TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. if using alternate test equipment, adjust for 30.00 MHz, 20-yv rf input level, 1-kKHz modulation, 
and 8-kHz frequency deviation. 


EQUIPMENT 


AN/USM-207 


AN/URM-103 


RT 


TEST PROCEDURE 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQUENCY TUNING-MC 
POWER 

DiSPLAY ; 

iNPUT 

GATE TiME 

Sensitively 

FUNCTiON 
DiRECT/HETERODYNE 


OPERATE/OFF/STAND BY 
BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
FUNCTION 

DEVIATION 

RF SET TO LINE 

RF OUTPUT 

LO RF UV 


BAND 

MC-TUNE-KC 
SQUELCH 

LGHT 

VOLUME 

POWER 

SPEAKER (RT-524/VRC) 


POSTiON/SEIliNG 


100 

TRACK 

MIN (fully counterclockwise) 
0.3 V MAX (both switches to left) 
108 (black knob) 

PLUG IN 

FREQ 

DIRECT 


OPERATE 


Adjust for 8-kHz meter indication 
To red line 

LO, 0-10 KUV 

20uV 


Fully counterclockwise 
LOW 
ON 


1. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 
the LO RF UV control to 20pv. 
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5-2. VOLUME CONTROL TEST. (CONT) 


2. Disconnect T-connector from AN/USM-207. 
3. Turn RT VOLUME control fully clockwise, then fully counterclockwise. 


STANDARD. Tone from Speaker should be clear with no scratchiness or sudden changes in volume 
at any point in the rotation of the VOLUME control. 


4. If volume changes suddenly, if tone Is scratchy, or If no tone at all is heard, see trouble- 
shooting chart 5-1. 


5-3. RECEIVER SENSITIVITY TEST. 


PURPOSE. This test checks the ability of the RT to detect low-level rf signals by measuring its SINAD 
at several frequencies. SINAD gives receiver sensitivity In terms of the following ratio: 


Signal + noise + distortion /noise + distortion. 
SINAD is expressed in decibels. The better a receiver's SINAD, the better signals, even weak ones, 
can be heard over unwanted internal noise. The SINAD for the RT should be at least -10 db [from.a 
zero-db reference) when the rf level Is 0.5 pv. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Distortion Analyzer TS-723(*)/U Resistor, 600-ohm +5%, 2 watt 
Frequency Counter AN/USM-207 (RT-246/VRC) 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 
Adapter (T-Connector) UG-274 B/U Test Cable No. 1 

NOTE 


The 600-ohm resistor provides an impedance matching load for the audio transformer. 
The resistor is used in place of Loudspeaker LS-454/U, which would issue a loud, 
distracting tone when the RT-246/RC VOLUME control Is adjusted during the test. If no 
600-ohm resistor available, however, the loudspeaker must be connected. (See test 
setup diagram (A) , page 5-6.) 
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5-3. RECEIVER SENSITIVITY TEST. (CONT) 
TEST SETUP. Connect equipment as shown in test setup diagrarfA) ‘ 


®) 


DISTORTION 
ANALYZER 
TS-723(*)/U 
e e 


POWER SUPPLY 
PP-1104(*)/G 


RESISTOR 
600 OHMS 


LOUDSPEAKER 
LS-464/U 


SIGNAL FREQUENCY 
GENERATOR 


AN/URM-103 


MATCHING T CONNECTOR 


UG-274/U 


EL4GP360 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment control, as indicated in the following 
table. If using alternate test equipment, adjust for 30 MHz 0.5-yVv rf input level, 1-kHz modulation, 
and 8-kHz frequency deviation. 


CONTROL AND SWiTCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/USM-207 FREQUENCY TUNING - MC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TiME 10° = (black knob) 
Sensitivity ‘PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYNE DIRECT 
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CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
FUNCTION 1000 Hz 
DEVIATION Adjust for 8-kHz meter indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV 0.5 pv 
TS-723* VU RANGE x10 
AF INPUT MIN 
AF-RF AF 
FREQUENCY 100 
FUNCTION METER 
R.M.S. VOLTS/DB 30 Vv 
RT BAND @ 
MC-TUNE-KC 30. 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER LOW 
SPEAKER (RT-524/VRC) OFF 


TEST PROCEDURE 
Sensitivity Test at 30.00 MHz 


1. Connect TS-723(*)/U METER lead C toa Jest Cable No. 1 terminal F; connect lead D to 


terminal A. (See test setup diagram 


page 5-6) 
2. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 


Oa Pw 


NOTE 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be Increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 
the LO RF UV control to 0.5 pv. 


Disconnect T-connector from AN/USM-207. 

Adjust RT VOLUME control for 17-volt indication on TS-723(*)/U meter. 
If 17-volt indication cannot be obtained, see troubleshooting chart 5-10. 
Disconnect TS-723(*)/U METER leads from Test Cable No. 1 terminals. 
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5-3 RECEIVER SENSITIVITY TEST.(CONT) 


7. 


8. 
9. 
10. 
11. 


Connect TS-723(*\/U AF INPUT lead B to Test Cable No. 1 terminal F; connect lead A 

to terminal A. (See test setup diagram ») 

Turn TS-723(*U FUNCTION switch to SET LEVEL. 

Adjust TS-723(*)/U AF INPUT control for zero-db indication on meter. 

Change TS-723(*)/U FUNCTION switch to DISTORTION. 

Adjust TS-723(*)/U FREQUENCY and BALANCE controls for minimum meter indication. 


STANDARD. The new TS-723(*)/U meter Indication (step 11) should be at least -10 db from the 
previous zero-db indication (step 8). 


12. If TS-723(*)/U meter Indication Is not at least -10 db from previous Indication, see 
troubleshooting chart 5-2. 
Sensitivity Test at 53.00 MHz 
13. Change RT MC-TUNE-KC switch to 53.090 MHz and BAND to (B) 
14. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 53.00-MHz meter 
indication. 
15. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D to 
terminal A. 
16. Adjust AN/URM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce 
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
53.00 MHz. 
17. Repeat steps 3 through 12. 
Sensitivity Test at 41.00 MHz 
18. Change RT MC-TUNE-KC switch to 41.90 MHz and BAND to : 
19. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 41.00-MHz meter 
indication. 
20. Reconnect TS-723(*VU METER lead C to Test Cable No. 1 terminal F; reconnect lead D 
to terminal A. 
21. Adjust AN/URM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce 
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
41.00 MHz. 
22. Repeat steps 3 through 12. 
Sensitivity Test at 64.00 MHz 
23. Change RT MC-TUNE-KC switch to 64.00 MHz and BAND to ‘ 
24. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 64.00-MHz meter 
Indication. 
25. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D 
to terminal A. 
26. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. To produce 
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 Indicates 
64.00 MHz. 
27. Repeat steps 3 through 12. 
Sensitivity Test at 52.00 MHz 
28. Change RT MC-TUNE-KC switch to 52.00 MHz and BAND to (A) . 
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5-3. RECEIVER SENSITIVITY TEST. (CONT) 


29. Turn AN/URM-103 BAND SWITCH to © and RF TUNING control for 52.00-MHz meter 
4 indication. 

30. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D 
to terminal A. 

31. Adjust AN/URM-103 RF TUNING control for 52.00-MHz display on AN/USM-207. To produce 
display, see note under step 2, and readjust RF TUNING control until AN/USM-207 indicates 
52.00 MHz. 

32. Repeat steps 3 through 12. 


Sensitivity Test at 75.00 MHz 


33. Change RT MC-TUNE-KC switch to 75.00 MHz and BAND to (8) 
34. Turn AN/URM-103 BAND SWITCH to ©) and RF TUNING control for 75.00-MHz meter 
indication. 
35. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D 
to terminal A. 
36. Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce 
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
75.00 MHz. | 
37. Repeat steps 3 through 12. 


5-4. NEW SQUELCH TEST. 


PURPOSE. This test checks the sensitivity of the RT squelch modules (A5200, A5300) to the NEW 
SQUELCH signal (150 Hz) at several carrier frequencies. The 150-Hz signal is injected into the RT 
ANTENNA port, energizing Squelch Module Relay K5002, which unsquelches the receiver. Proper 
operation of the squelch modules Is verified by CALL lamp response to carrier signal strength at or 
below a 0.5-pv rf level. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 

Frequency Counter AN/USM-207 Loudspeaker LS-454/U (RT-246/VRC) 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 

Adapter (T-Connector) UG-274 B/U Test Cable No. 1 


Change 2 5-9 
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5-4. NEW SQUELCH TEST. (CONT) 


TEST SETUP. Connect equipment as shown in test setup diagram (A) 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


oO FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


LO RF 


MATCHING 
UNIT | 
CN-901/U 


T CONNECTOR 
UG-274/U 


RG-58/U 


TEST CABLE NO. 1 


LOUDSPEAKER 
LS-454/U 


EL4GP315 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. If using alternate test equipment, adjust for 30.00 MHz, minimum rf input level, 150-Hz tone 
rate, and 3-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQUENCY TUNING-MC 
POWER 


EQUIPMENT POSITION/SETTING 


AN/USM-207 100 


TRACK 


DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 103 (black knob) 

SENSITIVITY PLUG IN 

FUNCTION FREQ 

DIRECT/HETERODYNE DIRECT 
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5-4 NEW SQUELCH TEST. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT 


CONTROL OR SWITCH 


POSITION/SETTING 


AT BAND @ 
MC-TUNE-KC 30. 
SQUELCH NEW ON 
VOLUME Fully counterclockwise 
POWER LOW 
LIGHT ON 
SPEAKER (RT-524/VRC) OFF 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
FUNCTION 150 Hz 
DEVIATION Adjust for 3-kHz meter indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 


LO RF UV 


TEST PROCEDURE 


NEW SQUELCH Test at 30.00 MHz 


1. 


2. 
3. 
4. 


Minimum setting 


Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 


NOTE 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be Increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 


the LO RF UV control to minimum setting. 


Disconnect T-connector from AN/USM-207. 


If necessary, readjust AN/URM-103 DEVIATION control for 3-kHz meter indication. 
Turn AN/URM-103 LO RF UV control slowly clockwise until RT CALL lamp lights. 


STANDARD. RT CALL lamp should light while the AN/URM.103 LO RF UV control setting Is at or 
below 0.5pVv. 


5. If LO RF UV control setting Is more than 0.5uv when RT CALL lamp lights or if CALL 


lamp will not light, see troubleshooting chart 5-3. 


6. Remove cable from RT ANTENNA port. 


STANDARD. RT CALL lamp should go out. Remember, without the 150-Hz tone, Relay K5002 will not 
be energized to supply the 16 volts necessary to turn on the audio amplifiers; therefore, the receiver is 
squelched. 
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5-4. NEW SQUELCH TEST. (CONT) 


7. 
8. 


If CALL lamp does not go out, see troubleshooting chart 5-3. 
Reconnect cable to RT ANTENNA port. 


STANDARD. RT CALL lamp should light. 


9. 


If RT CALL lamp does not light, see troubleshooting chart 5-3. 


NEW SQUELCH Test at 41.00 MHz 


10. 
11. 


12. 


13. 


Change RT MC-TUNE-KC switch to 41.99 MHz and BAND to ; 

Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 41.00-MHz meter 
indication. 

Adjust AN/URM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
41.00 MHz. 


Repeat steps 2 through 9. 


NEW SQUELCH Test at 52.00 MHz 


14. 
15. 
16. 


17. 


Change AT MC-TUNE-KC switch to 52.00 MHz. 

Turn AN/URM-103 RF TUNING control for 52.00-MHz meter indication. 

Adjust AN/URM-103 RF TUNING control for 52.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
52.00 MHz. 

Repeat steps 2 through 9. 


NEW SQUELCH TEST at 53.00 MHz 


18. 
19. 
20. 


21. 


Change RT MC-TUNE-KC switch to 53.00 MHz and BAND to 
Turn AN/URM-103 RF TUNING contro! for 53.00-MHz meter indication. 
Adjust AN/URM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
53.00 MHz. 


Repeat steps 2 through 9. 


NEW SQUELCH Test at 65.00 MHz 


22. 
23. 


24. 


25. 


Change RT MC-TUNE-KC switch to 65.00 MHz. 

Turn AN/URM-103 BAND SWITCH to (D) and RF TUNING control for 65.00-MHz meter 
Indication. 

Adjust AN/URM-103 RF TUNING control for 65.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 Indicates 
65.00 MHz. 

Repeat steps 2 through 9. 


NEW SQUELCH Test at 75.00 MHz 


26. 
27. 
28. 
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Change RT MC-TUNE-KC switch to 75.00 MHz. 
Turn AN/URM-103 RF TUNING control for 75.00-MHz meter Indication. 
Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
75.00 MHz. 
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5-4 NEW SQUELCH TEST. (CONT) 
29. Repeat steps 2 through 9. 
5-6 OLD SQUELCH TEST. 
PURPOSE. This test checks the sensitivity of the RT squelch modules (A5200, A5300) to OLD 


SQUELCH noise components (7300 Hz) at several carrier frequencies. Proper operation of the 
squelch modules is verified by CALL lamp response to signal strength at or below a 0.7-v rf carrier 


level. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 

Frequency Counter AN/USM-207 Loudspeaker (RT-246/VRC) LS-454/U 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 

Adapter (T-Connector) UG-274 B/U Test Cable No. 1 


TEST SETUP. Connect equipment as shown In test setup diagram(A) ‘ 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


° FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


LO RF 


MATCHING 
UNIT z 
CN-901/U 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


LOUDSPEAKER 
LS-454/U 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


EL4GP316 
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5-5. OLD SQUELCH TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated In the following 
table. If using alternate test equipment, adjust for 30.00 MHz, minimum rf Input level, 1-kHz 
modulation, and 3-kHz frequency deviation. 


EQUIPMENT 


AN/USM-207 


AN/URM-103 


TEST PROCEDURE” 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQUENCY TUNING-MC 
POWER 

DISPLAY 

INPUT 

GATE TIME 

SENSITIVITY 

FUNCTION 
DIRECT/HETERODYNE 


OPERATE/OFF/STAND BY 
BAND SWITCH 


RF TUNING 

DEVIATION RANGE KHZ 
FUNCTION 

DEVIATION 

RF SET TO LINE 

RF OUTPUT 

LO RF UV 


BAND 

MC-TUNE-KC 
SQUELCH 

LIGHT 

VOLUME 

POWER 

SPEAKER (RT-524/VRC) 


OLD SQUELCH Test at 30.00 MHz 


POSITION/SETTING 


100 

TRACK 

MIN (fully counterclockwise) 

0.3 V MAX (both switches to left) 
10° (black knob) 

PLUG IN 

FREQ 

DIRECT 


OPERATE 
(8) 


30.00 

10 

1000 Hz 

Adjust for 8-kHz meter Indication 
To red line 

LO, 0-10 KUV 

Minimum setting 


Fully counterclockwise 
LOW 
OFF 


1. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 


NOTE 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz and reset 
the LO RF UV control to minimum setting. 


2. Disconnect T-connector from AN/USM-207. 
3. Turn AN/URM-103 LO RF UV control clockwise until RT CALL lamp lights. 
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&5. OLD SQUELCH TEST. (CONT) 


STANDARD. RT CALL lamp should light while AN/URM-103 LO RF UV control setting is at or below 
0.7 pv. 


4. lf LO RF UV control setting is more than 0.7pv, see troubleshooting chart 5-3. 
5. Remove cable from RT ANTENNA port. 


STANDARD. RT CALL lamp should go out. 


6. If CALL lamp stays lit, see troubleshooting chart 5-3, 
7. Reconnect cable to RT ANTENNA port. 


STANDARD. RT CALL lamp should light. 
8. If RT CALL lamp does not light, see troubleshooting chart 5-3. 
OLD SQUELCH Test at 41.00 MHz 


9. Change RT MC-TUNE-KC switch to 41.00 MHz and BAND to ® . 

10. Turn AN/URM-103 BAND SWITCH to @nd RF TUNING control for 41.00-MHz meter 
Indication. 

11. Adjust AN/URM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 Indicates 
41.00 MHz. 

12. Repeat steps 2 through 8. 


OLD SQUELCH Test at 52.00 MHz 


13. Change RT MC-TUNE-KC switch to 52.00 MHz. 

14. Turn AN/URM-103 RF TUNING control for 52.00 MHz meter Indication. 

15. Adjust AN/URM-103 RF TUNING control for 52.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 Indicates 
52.00 MHz. 

16. Repeat steps 2 through 8. 


OLD SQUELCH Test at 53.00 MHz 


17. Change RT MC-TUNE-KC switch to 53.00 MHz and BAND t o : 

18. Turn AN/URM-103 RF TUNING control for 53.00-MHz meter indication. 

19. Adjust AN/URM-103 RF TUNING control for 53.00 MHz display on AN/USM-207.TO produce 
display, sea note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
53.00 MHz. 

20. Repeat steps 2 through 8. 


OLD SQUELCH Test at 65.00 MHz 


21. Change RT MC-TUNE-KC switch to 65.00 MHz. 

22. Turn AN/URM-103 BAND SWITCH to rnd RF TUNING control for 65.00-MHz meter 
indication. ; 

23. Adjust AN/URM-103 RF TUNING control for 65.00 MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
65.00 MHz. 

24. Repeat steps 2 through 8. 
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5-5. OLD SQUELCH TEST. (CONT) 
OLD SQUELCH Test at 75.00 MHz 


25. Change RT MC-TUNE-KC switch to 75.00 MHz. 

26. Turn AN/URM-103 RF TUNING control for 75.00-MHz meter indication. 

27. Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
75.00 MHz. 

28. Repeat steps 2 through 8. 


5-6. RECEIVER AUDIO POWER TEST. 
PURPOSE. This test checks the ability of the RT to drive its three audio outputs, namely: 

1. The MUTED audio output, which supplies power to the speaker. 

2. The UNMUTED audio output, which supplies power to the headphones. 

3. The FIXED LEVEL audio output, which supplies power to the interphone system. 
An rf level strong enough to drive the A4200 module Into limiting (20 pv) is Injected into the RT 
ANTENNA port. The audio output voltages are then measured at Test Cable No. 1 terminals F, S, and 
K to make sure minimum standards are met. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Ac Voltmeter ME-30(*)/U Resistor, 600-ohm + 5%, 2 watt 
Frequency Counter AN/USM-207 (RT-246/VRC) 
Signal Generator AN/URM-103 Resistor, 150-ohm + 5%, 2 watt 
Adapter (T-Connector) UG-274 B/U (RT-246/VRC) 

Rf Cables (two) RG-58/U 


Test Cable No. 1 
NOTE 


The 600- and 150-ohm resistors provide impedance matching loads for the audio 
transformer. The 600-ohm resistor is used in place of Loudspeaker LS-454/U, which 

_ would issue a loud, distracting tone when the RT-246/VRC VOLUME control is adjusted 
during the test. If no 600-ohm resistor is available, however, the loudspeaker must be 
connected. (See test setup diagram ()) ) 
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5-6. RECEIVER AUDIO POWER TEST. (CONT) 
TEST SETUP. Connect test equipment as shown in test setup diagram (@) ; 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


LO RF 


VOLTMETER MATCHING 
| | UNIT 


CN-901/U 


O FREQA miami 


FREQUENCY 
COUNTER 
AN/USM-207 
INPUT 6 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GP361 
~ Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 

table. If using alternate test equipment, adjust for 60.00 MHz, 20-pv rf input level, 1-kHz modulation, 

and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQUENCY TUNING-MC 
POWER 


EQUIPMENT POSITION/SETTING 


AN/USM-207 100 


TRACK 


DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10° (black knob) 

SENSITIVITY PLUG IN 

FUNCTION FREQ 

DIRECT/HETERODYNE DIRECT 
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5-6. RECEIVER AUDIO POWER TEST. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH 
RF TUNING 60.00 
DEVIATION RANGE KHZ 10 
FUNCTION 1000 Hz 
DEVIATION Adjust for 8-kHz meter Indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV 20 pv 
SPEAKER (RT-524/VRC) OFF 
RT BAND 
MC-TUNE-KC 60.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER LOW 
ME-3Q(*U RANGE selector switch 30v 


TEST PROCEDURE 


Muted Audio Power Test 


1. Connect free lead of 600-ohm resistor to Test Cable No. 1 terminal F. (See test setup 
, page 5-17.) 
2. Connect ME-30(*)U INPUT lead A to Test Cable No. 1 terminal F; connect lead B to 
terminal A. 
3. Adjust AN/URM-103 RF TUNING contro! for 60.00-MHz display on AN/USM-207. 


NOTE 
To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 60.00 MHz, and reset 
the LO RF UV control to 20 pv. 


4. Disconnect T-connector from AN/USM-207. 
5. Turn RT VOLUME control fully clockwise. 


STANDARD. ME-30(*)/U meter should indicate at least 17 volts. 


6. If ME-30(*)/U meter indicates less than 17 volts, see troubleshooting chart 5-10. 
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5-6 RECEIVER AUDIO POWER TEST. (CONT) 
Unmuted Audio Power Test 


7. Disconnect 600-ohm resistor lead from Test Cable No. 1 terminal F and connect it to terminal S 


(RT-246/VRC only). 
8. Connect ME-30Q(*VU INPUT lead A to Test Cable No. 1 terminal S; connect lead B to 


terminal A. (See test setup diagram (A) ») 
9. Set ME-30(*)/U RANGE selector switch to lower settings until reaching most exact on-scale 


reading. 
STANDARD. ME-30(*)/U meter should indicate at least 7.75 volts. 


10. If ME-30(*)/U meter indicates less than 7.75 volts, see troubleshooting chart 5-10. 


Fixed Audio Power Test 
11. Connect ME-30(*)/U INPUT lead A to Test Cable No. 1 terminal K; connect lead B to terminal 
A. (See test setup diagram 
12. Set ME-30(*)/U RANGE selector switch to lower settings until reaching most exact on-scale 
reading. 
STANDARD. ME-30(*)/U meter should Indicate at least 0.16 voit. 


13. If ME-30(*)/U meter indicates less than 0.16 volt, see troubleshooting chart 5-10. 
5&7. RECEIVER AUDIO DISTORTION TEST. 
PURPOSE. This test checks the ability of the RT to minimize distortion. It is similar to the Recelver 
Sensitivity Test (paragraph 5-3), except that now a strong (20-pv) rf level is used Instead of a weak 
(0.5-pv) one. The 20-pv level is injected into the RT ANTENNA port. The audio distortlon, measured 
at the MUTED AUDIO output terminal (pin F) of Test Cable No. 1 should be less than 8 percent. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Distortion Analyzer TS-723(*/U Resistor, 600-ohm + 5%, 2 watt 
Frequency Counter AN/USM-207 (RT-246/VRC) 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 
Adapter (T-Connector} UG-274 B/U Test Cable No. 1 

NOTE 


The 600-ohm resistor provides an impedance matching load for the audio transformer. 
The resistor is used in place of Loudspeaker LS-454/U, which would issue a loud, 
distracting tone when the RT-246/VRC VOLUME control is adjusted during the test. If no 
600-ohm resistor is available, however, the loudspeaker must be connected. (See test 
setup diagram (A) , page 5-20.) 
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5-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 


TEST SETUP. Connect test equipment as shown in test setup diagram @® 7 


@) 


DISTORTION 


POWER SUPPLY 
PP-1104(*)/G 


RESISTOR 
600 OHMS 


LOUDSPEAKER 
LS-454/U 


SIGNAL 
GENERATOR 
AN/URM-103 


FREQUENCY 
COUNTER 


eee | 
MATCHING T CONNECTOR 
UNIT UG-274/U 
TEST CABLE NO. 1 CN-901/U 


EL4GP360 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated In the following 
table. If using alternate test equipment, adjust for 64.00 MHz, 20-yv rf input level, 1-kHz modulation, 
and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQUENCY TUNING — MC 
POWER 


EQUIPMENT POSITION/SETTING 


AN/USM-207 100 


TRACK 


DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10° (black knob) 

SENSITIVITY PLUG IN 

FUNCTION FREQ 

DIRECTIHETERODYNE DIRECT 
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EQUIPMENT 
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CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


POSITION/SETTING 


AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH 
RF TUNING 64.00 
DEVIATION RANGE KHZ 10 
FUNCTION 1000 Hz 
DEVIATION Adjust for 8-kHz meter indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV 20pnv 

RT BAND 
MC-TUNE-KC 64.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER LOW 
SPEAKER (RT-524/VRC) OFF 

TS-723(*VU RANGE x10 
AF INPUT MIN 
AF — RF AF 
FREQUENCY 100 
FUNCTION METER 


R.M.S. VOLTS/DB 


TEST PROCEDURE 


terminal A. (See test setup diagram 


. Connect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; connect lead D to 
, page 5-20.) 


Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. 


NOTE 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USN.-207 indicates 64.00 MHz, and reset 
the LO RF UV control to 20 pv. 


Disconnect T-connector from AN/USM-207. 

Adjust RT VOLUME control for 17-volt indication on TS-723(*)/U meter. 
Discor.nect TS-723(*)/U METER jeads from Test Cable No. 1 terminals. 

Connect TS-723(*)/U AF INPUT lead B to Test Cable No. 1 terminal F; connect lead 
A to terminal A. (See test setup dlagram ) 

Turn TS-723(*)/U FUNCTION switch to S EVEL. 

Set TS-723(*/U METER RANGE to 100 percent. 


ON BPH 
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57. RECEIVER AUDIO DISTORTION TEST. (CONT) 


9. Adjust TS-723(*)/U signal INPUT control for full scale meter deflection. 
10. Turn TS-723(*)/U FUNCTION switch to DISTORTION. 
11. Adjust TS-723(*)/U FREQUENCY and BALANCE controls for minimum meter Indication. 


STANDARD. TS-723(*)/U meter should Indicate less than 8 percent (distortion). 
12. If TS-723(*)/U meter Indicates 8 percent or above, see troubleshooting chart 5-4. 
5& RECEIVER AUDIO RESPONSE TEST (NORMAL MODE)m 


PURPOSE. This test checks the RT A5000 tray circuits for a fiat response to modulating frequencies 

at and below 3 kHz Receiver circuits are said to have a fiat response if their gain remains nearly 
constant over a specified bandwidth. Frequencies not failing within this limited range receive little or 
no gain. The ability of the RT to detect and respond flatly to the desired voice frequencies is verified by 
injecting 1 kHz, 500 Hz, and 3 kHz into its ANTENNA port and insuring that the power measured at the 
MUTED audio output (pin F) of Test Cable No. 1 falls within the required range. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Adapters (two) UG-274 S/U 

Frequency Counter AN/USM-207 (T-Connector) and UG-514 

Signal Generator AN/URM-127 Matching Unit CN-901/U 

Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 

Ac Voltmeter ME-30(*)/U Resistor, 600-ohm +5%, 2 watt 
(RT-246/VRC) 


Test Cable No. 1 
NOTE 


The 600-ohm resistor provides an impedance matching load for the audio transformer. 
The resistor is used in place of Loudspeaker LS-454/U, which would issue a loud, 
distracting tone when the RT-246/VRC VOLUME control is adjusted during the test. If no 
600-ohm resistor is available, however, the loudspeaker must be connected. (See test 
setup diagram(A) .) 
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&8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 
TEST SETUP. Connect test equipment as shown In test setup diagram ® : 


SIGNAL 
GENERATOR 
AN/URM-103 


VOLTMETER 
EXT MOD LO RF 
@ 


POWER SUPPLY 


PP-1104(*)}/G 3 
RG-68/U MATCHING 2 
UNIT 
ADAPTER . 
Coad CN-901/U 
(OBSERVE 
POLARITY) 


26.5V DC 
F SIGNAL 4 
ERAT 
AN/URM127 FREQUENCY 
COUNTER 
i ° | AN/USM-207 
OUTPUT oO ! INPUT 
[> c- J RG-68/U 
0 T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


RESISTOR 


600 OHMS 
EL4GP362 


Turn oh test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 64.00 MHz, 20-yv rf Input level, 1-kHz modulation, 
and 8&-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


AN/USM-207 FREQUENCY TUNING — MC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10° (black knob) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYNE DIRECT 
ME-3Q(*)/U RANGE selector switch 30v 
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5-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH 


POSITION/SETTING 

AN/URM-103 OPERATE/OFF/STAND BY OPERATE 

BAND SWITCH 

RF TUNING 64.00 

DEVIATION RANGE KHZ 10 

FUNCTION EXT MOD 

DEVIATION Adjust for 8-kHz meter indication 

RF SET TO LINE To red line 

RF OUTPUT LO, 0-10 KUV 

LO RF UV 20 piv 
RT BAND 

MC-TUNE-KC 64.00 

SQUELCH OLD OFF 

LIGHT ON 

VOLUME Fully counterclockwise 

POWER LOW 

SPEAKER (RT-524/VRC) OFF 

X-MODE-NORMAL NORMAL 

NOTE 
The X-MODE-NORMAL switch is located on the A4000 assembly. 

AN/URM-127 FREQ RANGE MULTIPLIER x10 

FREQ RANGE DIAL 100 

ATTENUATOR x1 

OUTPUT CONTROL Fully clockwise (maximum) 
TEST PROCEDURE 


1. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. 
NOTE 
To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 Indicates 64.00 MHz, and reset 
the LO RF UV control to 20 pv. 


2. Disconnect T-connector from AN/USM-207. 
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5-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 


___ Audio Response Test (Normal Mode) at 1 kHz 


3. 


S.0 S O oS 


10. 


Set AN/USM-207 controls to the following positions: 


CONTROL/SWITCH 


POSITION/SETTING 


POWER TRACK 


DISPLAY MIN (fully counterclockwise) 
SENSITIVITY O.1¥ 
GATE TIME 1 (black knob) 


FUNCTION FREQ 
Disconnect rf cable from Adapter UG-514. (See test setup diagram @) , page 5-23.) 
Connect rf cable to AN/USM-207 FREQ A connector. 

Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 

Disconnect rf cable from AN/USM-207 FREQ A connector. 

Reconnect rf cable to Adapter UG-514. 

Connect ME-30(*)U INPUT lead A to Test Cable No. 1 terminal F; connect lead B to 
terminal A. 

Adjust RT VOLUME control for 17-volt indication on ME-30(*)/U. Do not change VOLUME 
control position during rest of test. 


STANDARD. A 1-kHz modulating tone injected into the RT should produce 17 volts at the output. 


11. 


a 


If RT VOLUME control adjustment cannot produce 17-volt indication on ME-30(*)/U, 
see troubleshooting chart 5-10. 


Audio Response Test (Normal Mode) at 500 Hz 


Turn AN/URM-127 FREQ RANGE DIAL to 50. 

Disconnect rf cable from Adapter UG-514. (See test setup diagram (A) ) 
Connect rf cable to AN/USM-207 FREQ A connector. 

Adjust AN/URM-127 FREQ RANGE DIAL for 500-Hz display on AN/USM-207. 
Disconnect rf cable from AN/USM-207 from FREQ A connector. 

Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U should indicate between 14 and 22 volts. 


18. 


If ME-30(*)/U indicates below 14 volts or above 22 volts, see troubleshooting chart 5-5. 


Audio Response Test (Normal Mode) at 3 kHz 


Turn AN/URM-127 FREQ RANGE MULTIPLIER to x100. 

Turn FREQ RANGE DIAL to 30. 

Disconnect rf cable from Adapter UG-514. (See test setup diagram (A) ) 
Connect rf cable to AN/USM-207 FREQ A connector. 

Adjust AN/URM-127 FREQ RANGE DIAL for 3-kHz display on AN/USM-207. 
Disconnect rf cable from AN/USM-207 FREQ A connector. 

Reconnect rf cable to Adapter UG-514. 


5-25 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


5-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 
STANDARD. ME-30(*)/U should indicate between 14 and 22 volts. 


26. If ME-30(*)/U indicates below 14 volts or above 22volts, see troubleshooting chart 5-5. 
27. Reset RT X-MODE-NORMAL switch (on A4000 assembly) to X-MODE position. 


5-9. RECEIVER AUDIO RESPONSE TEST(X-MODE). 


PURPOSE. This test Is similar to the RT Receiver Audio Response Test (Normal Mode). When setup 
for X-mode, however, the receiver responds to a wider band of frequencies because the A5000 tray Is 
not used. The ability of the RT to detect and respond flatly to the desired intelligence is verified by: 


1. Injecting 1-kHz modulation Into the RT ANTENNA port while measuring the voltage at 
the RT X-MODE port (pin A), 

2. Changing the modulation rate to 500 Hz, 3 kHz, 5 kHz, and 10 kHz while taking db 
readings at the RT X-MODE port (pin A). 

3. Comparing the db readings taken in step 2 to the reference voltage taken in step 1 
to see if the standard is met. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Loudspeaker LS-454/U (RT-246/VRC) 
Frequency Counter AN/USM-207 Adapter (two) UG-274 B/U and UG-514 
Signal Generator AN/URM-103 Matching Unit CN-901/U 

Signal Generator AN/URM-127 Rf Cables (three) RG-58/U 

Ac Voltmeter ME-30(*)/U Test Cable No. 1 
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5-9. RECEIVER AUDIO RESPONSE TEST (X-MODE).(CONT) 
TEST SETUP. Connect test equipment as shown in test setup diagram ® : 


RG-58/U 


MATCHING 
UNIT 
CN-901/U 


TEST CABLE NO. 1 SIGNAL 
GENERATOR 


AN/URM-103 FREQUENCY 


COUNTER 


AN/USM-207 


‘|EXT MOD 


LORF OQ INPUT 
ADAPTER IE 
UG-514 RG-58/U RG-58/U T CONNECTOR 
UG-274/U 


LOUDSPEAKER 
LS-464/U 


VOLTMETER 


SESONU SIGNAL 


{ 
| 
| 
| 
| 
GENERATOR 
J 


AN/URM-127 


INPUT 


EL4GP363 
Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. If using alternate test equipment, adjust for 64.00 MHz, 20-pv rf input level, 1-kHz modulation, 
and 8-kHz frequency deviation. 
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5-8. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT) 


EQUIPMENT POSITION/SETTING 
AN/USM-207 FREQUENCY TUNING-MC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 105 (black knob) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYNE DIRECT 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH 
RF TUNING 64.00 
DEVIATION RANGE KHZ 10 
FUNCTION EXT MOD 
DEVIATION Adjust for 8-kHz meter reading 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV 20 pv 
AN/URM-127 FREQ RANGE MULTIPLIER x10 
FREQ RANGE DIAL 100 
ATTENUATOR x1 
OUTPUT CONTROL Fully clockwise (maximum) 
ME-30(*)/U RANGE selector switch 3v 
RT BAND 
MC-TUNE-KC 64.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER LOW 
SPEAKER (RT-524/VRC) OFF 
TEST PROCEDURE 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


1. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. 


NOTE 
To produce a display on the AN/USM-207, the AN/URM-103 rf level must be Increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control untll the AN/USM-207 indicates 64.00 MHz, and reset 
the LO RF UV control to 20 pv. 


2. Disconnect T-connector from AN/USM-207. 
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5-0. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT) 
Audio Response (X-Mode) at 1 kHz(For Reference) 


3. Set AN/USM-207 controls to the following positions: 


CONROL/SWITCH POSITION/SETTING 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
Sensitivity 0.1 v 
GATE TIME 1 (black knob) 
FUNCTION FREQ 


Disconnect rf cable from Adapter UG-514. (See test setup diagranf) , page 5-27!) 
Connect rf cable to AN/USM-207 FREQ A connector. 


Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 
Disconnect rf cable from AN/USM-207 FREQ A connector. 
Reconnect rf cable to Adapter UG-514. 


ONS oe 


X-MODE PLUG 


COLLAR 


EL4GP226 


10. Connect ME-30(*)/U INPUT lead A to X-MODE jack pin A; connect lead B on pin F. Record 


9. Pull out X-MODE plug. | 
ME-30(*)/U meter indication. 


Audio Response Test (X-Mode) at 500 Hz 


11. Turn AN/URM-127 FREQ RANGE DIAL to 50. 

12. Disconnect rf cable from Adapter UG-514. (See test setup diagram @) .) 
13. Connect rf cable to AN/USM-207 FREQ A connector. 

14, Adjust AN/URM-127 FREQ RANGE DIAL for 500-Hz display on AN/USM-207. 
15. Disconnect rf cable from AN/USM-207 FREQ A connector. 

16. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between+ 2 db and — 3 db of reading noted in | 
step 10. 
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5-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT) 


17. If ME-30(*)/U meter does not indicate between +2 db and —3 db of reading taken in step 
10, see troubleshooting chart 5-9. 


Audio Response Test (X-Mode) at 3 kHz 


18. Turn AN/URM-127 FREQ RANGE MULTIPLIER to x100. 

19. Turn FREQ RANGE DIAL to 30. 

20. Disconnect rf cable from Adapter UG-514. (See test setup diagram (@) ) 
21. Connect rf cable to AN/USM-207 FREQ A connector. 

22. Adjust AN/URM-127 FREQ RANGE DIAL for 3-kHz display on AN/USM-207. 
23. Disconnect rf cable from AN/USM-207 FREQ A connector. 

24. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between + 2 db and — 3 db of reading noted in 
step 10. 


25. If ME-30(*)/U meter does not indicate between + 2 db and — 3 db of reading noted in step 10, 
see troubleshooting chart 5-9. 


Audio Response Test (X-Mode) at 5 kHz 


26. Turn AN/URM-127 FREQ RANGE DIAL to 50. 

27. Disconnect rf cable from Adapter UG-514. (See test setup diagram (A) ) 
28. Connect rf cable to AN/USM-207 FREQ A connector. 

29. Adjust AN/URM-127 FREQ RANGE DIAL for 5-kHz display on AN/USM-207. 
30. Disconnect rf cable from AN/USM-207 FREQ A connector. 

31. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between + 2 db and — 3 db of reading noted in step 
10. 


32. If ME-30(*)/U meter does not indicate between + 2 db and — 3 db of reading noted in step 10, 
see troubleshooting chart 5-9. 


Audio Response Test (X-Mode) at 10 kHz 


33. Turn FREQ RANGE DIAL to 100. 

34. Disconnect rf cable from Adapter UG-514. (See test setup diagram (A) ) 
35. Connect rf cable to AN/USM-207 FREQ A connector. 

36. Adjust AN/URM-127 FREQ RANGE DIAL for 10-kHz display on AN/USM-207. 
37. Disconnect rf cable from AN/USM-207 FREQ A connector. 

38. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between + 2 db and — 3 db of reading noted in step 
10. 


39. If ME-30(*)/U meter does not indicate between + 2 db and — 3 db of reading noted in step 10, 
see troubleshooting chart 5-9. 
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5-10. RECEIVER SELECTIVITY TEST. 


PURPOSE. This test checks the ability of the RT A4000 tray IF Filters FL4001 and FL4002 to reject 
unwanted signals and, thus, determine bandwidth. The RT should have a minimum bandwidth of 32 
kHz at the filters’ 6-db attenuation point and a maximum bandwidth of 80 kHz at their 60-db attenuation 
point. This Is verified by: 


1. Finding the minimum rf level which must be injected into the RT ANTENNA port to cause the CALL 
lamp to light. 

2. Injecting twice the rf level found in step 1, while observing that the RT CALL lamp Is lit when the 
frequency is offset + 16 kHz from the carrier. 

3. Injecting 1000 times the rf level found in step 1, while observing that the RT CALL lamp Is off 
when the frequency Is offset more than + 40 kHz from the carrier. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Adapter (T-Connector) UG-274 B/U 
Frequency Counter AN/USM-207 Matching Unit CN-901/U 

Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 
Loudspeaker LS-454/U (RT-246/VRC) Test Cable No. 1 


TEST SETUP. Connect equipment as shown In test setup diagram @ ' 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP.1104(*)/G 


° FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


LO RF 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GP315 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
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5-10. 


RECEIVER SELECTIVITY TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated in the following 
table. If alternate test equipment is used, adjust for 30 MHz, minimum rf Input level, no modulation. 


EQUIPMENT 


AN/USM-207 


AN/URM-103 


RT 


CONTROL AND SWITCH SETTINGS 


FREQUENCY TUNING-MC 
POWER 

DISPLAY 

INPUT 

GATE TIME 

SENSITIVITY 

FUNCTION 
DIRECT/HETERODYNE 


OPERATE/OFF/STAND BY 
BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
FUNCTION 

RF SET TO LINE 

RF OUTPUT 

LO RF UV 


BAND 

MC-TUNE-KC 
SQUELCH 

LIGHT 

VOLUME 

POWER 

SPEAKER (RT-524/VRC) 


TEST PROCEDURE 


CONTROL OR SWITCH 


POSITION/SETTING 


100 

TRACK 

MIN (fully counterclockwise) 

0.3 V MAX (both switches to left) 
10° (black knob) 

PLUG IN 

FREQ 

DIRECT 


OPERATE 
(8) 


30.00 

10 

MOD OFF 

To red line 

LO, 0-10 KUV 
Minimum setting 


Fully counterclockwise 
LOW 
OFF 


1. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 


2. 
3. 


4. 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be Increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 Indicates 30.00 MHz, and reset 


the LO RF UV control to minimum setting. 


Disconnect T-connector from AN/USM-207. 
Turn AN/URM-103 LO RF UV control slowly clockwise until RT CALL lamp lights. Note control 
setting. 
Increase AN/URM-103 LO RF UV level to twice the reading noted in step 3. 


STANDARD. RT CALL lamp should remain lit. 


5-32 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


5-10. RECEIVER SELECTIVITY TEST. (CONT) 


If RT CALL lamp goes off, see troubleshooting chart 5-6. 

Change AN/USM-207 GATE TIME to 102. 

Reattach T-connector to AN/USM-207. 

Adjust AN/URM-103 RF TUNING control for 30.019-MHz (30019.0-kHz) display on AN/USM- 
207. To produce display, follow instructions in note under step 1, but reset AN/URM-103 LO 
RF UV control to level arrived at in step 4. 

9. Disconnect T-connector from AN/USM-207. 


ONO 


STANDARD. RT CALL lamp should be off. 


10. If RT CALL lamp is lit, see troubleshooting chart 5-6. 

11. Turn AN/URM-103 RF TUNING control slowly counterclockwise until RT CALL lamp lights. 

12. Reattach T-connector to AN/USM-207. 

13. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note fre- 
quency displayed. 

14. Adjust AN/URM-103 RF TUNING control for 29.981-MHz (29981.0-kHz) display on 
AN/USN-207. 

15. Disconnect T-connector from AN/USM-207. 

16. Reset AN/URM-103 LO RF UV control to level arrived at In step 4. 


STANDARD. RT CALL lamp should be off. 


17. If RT CALL lamp is lit, see troubleshooting chart 5-6. 

18. Turn AN/URM-103 RF TUNING control slowly clockwise until RT CALL lamp lights. 

19. Reattach T-connector to AN/USM-207. 

20. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note fre- 
quency displayed. 

21. Subtract frequency noted In step 20 from frequency noted In step 13. 


STANDARD. The difference between the two frequencies should be at least 32 kHz. 


22. If difference between frequencies noted in steps 13 and 20 is less than 32 kHz, see 
troubleshooting chart 5-6. 

23. Increase LO RF UV level to 1000 times reading noted in step 3. 

24. Change AN/USM-207 GATE TIME to 10. 

25. Reattach T-connector to AN/USM-207. 

26. Adjust AN/URM-103 RF TUNING control for 30.041-MHz display on AN/USM-207. To produce §j 
display, follow instructions in note under step 1, but reset AN/URM-103 LO RF UV control to 
level arrived at in step 23. 

27. Disconnect T-connector from AN/USM-207. 


STANDARD. RT CALL tamp should be off. 


28. If RT CALL lamp is lit, see troubleshooting chart 5-6. 

29. Turn AN/URM-103 RF TUNING control slowly counterclockwise until RT CALL lamp lights. 

30. Reattach T-connector to AN/USM-207. 

31. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note fre- 
quency displayed. 

32. Adjust AN/URM-103 RF TUNING control for 29.959-MHz display on AN/USM-207. | 

33. Disconnect T-connector from AN/USM-207. 

34. Reset AN/URM-103 LO RF UV control to level arrived at in step 23. 
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5-10. RECEIVER SELECTIVITY TEST. (CONT) 
STANDARD. RT CALL lamp should be off. 


35. If RT CALL lamp is lit, see troubleshooting chart 5-6. 

36. Turn AN/URM-103 RF TUNING control slowly clockwise until RT CALL lamp lights. 

37. Reattach T-connector to AN/USM-207. 

38. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note 
frequency displayed. 

39. Subtract frequency noted in step 38 from frequency noted in step 31. 


STANDARD. The difference between the two frequencies should be 80 kHz or less. 


40. If difference between frequencies noted in steps 31 and 38 is more than 80 kHz, see 
troubleshooting chart 5-6. 


5-11. TRANSMITTER FREQUENCY ACCURACY TEST. 


PURPOSE. This test verifies proper operation of the frequency crystals in the transmitter. The RT is 
keyed, and the frequency error is measured at the ANTENNA output port with a frequency counter. 
Frequency accuracy must be within 3.5 kHz of the RT MC-TUNE-KC switch settings to meet the 
standard: 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Handset H-250/U 
Frequency Counter AN/USM-207 Rf Cables (two) RG-58/U 
Dummy Load DA-75/U Test Cable No. 1 
Adapters (two) UG-274/U (T-Connecton), 

UG-201/U 


TEST SETUP. Connect equipment as shown in test setup diagram @® 
CAUTION 


Do not key transmitter unless DA-75/U is connected to ANT jack. 
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511. TRANSMITTER FREQUENCY ACCURACY TEST. (CONT): 


POWER SUPPLY 
PP-1104(*)/G 


‘TEST CABLE NO. 1 


HANDSET 
H.260/U | 


FREQUENCY COUNTER 
AN/USM-207 


INPUT 
e 


T CONNECTOR 
UG-274/U 


ADAPTER 
UG-201/U 


EL4GP221 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


EQUIPMENT 


AN/USM-207 


RT 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQUENCY TUNING-MC 
POWER 

DISPLAY 

INPUT 

GATE TIME 
SENSITIVITY 
FUNCTION 
DIRECT/HETERODYNE 


LIGHT 
BAND 
MC-TUNE-KC 

POWER 

SQUELCH 

VOLUME 

SPEAKER (RT-524/VRC) 


POSITION/SETTING 


100 

TRACK 

MIN (fully counterclockwise) 

0.3 V MAX (both switches to left) 
102 (black knob) 

PLUG IN 

FREQ 

DIRECT 


ON 
sit 
LOW 
OLD ON 


Fully counterclockwise 
OFF 
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5-11. TRANSMITTER FREQUENCY ACCURACY TEST. (CONT) 
TEST PROCEDURE 
1. Key transmitter. Note AN/USM-207 frequency display. 
STANDARD. AN/USM-207 should display 30 000.0 kHz (30.00 MHz) + 3.5 kHz. 


2. If AN/USM-207 displays less than 29996.5 kHz or more than 30 003.5 kHz, see trouble- 
shooting chart 5-11. 
3. Unkey microphone. 
4. Set RT MC-TUNE-KC switch to frequency listed below. At each frequency key transmitter and 
note AN/USM-207 frequency display. Then unkey transmitter. (Turn RT BAND switch to 
© for frequencies above 52.95 MHz.) Test frequencies: 30.05, 35.10, 41.20, 
46.30, 50.40, 52.85, 54.50, 56.60, 60.70, 62.80, 63.90, 66.95, 70.95, 75.85, and 
75.95 MHz. 


STANDARD. AN/USM-207 display should be within + 3.5 kHz of MC-TUNE-KC switch setting. 


5. If AN/USM-207 display is not within + 3.5 kHz of MC-TUNE-KC switch setting, see trouble- 
shooting chart 5-11. 


5-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. 


PURPOSE. This test checks the RT's ability to transmit a modulated rf carrier with sufficient power. The radio is 
keyed, and power is measured at the ANTENNA output port with a wattmeter. Low output power should be 
@ between 0.5 and 10 watts; high power between 30 and 65 watts. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G : Handset H-250/U 
Wattmeter AN/URM-120 Rf Cable RG-58/U 
Dummy Load DA-75/U Test Cable No. 1 


TEST SETUP. Connect equipment as shown in test setup diagram (A) 
CAUTION 
Do not key transmitter uniess AN/URM-120 and DA-75/U are connected to ANT jack. 


NOTE 


To measure transmitter deviation loosely couple the output of the transmitter to the input 
jack of the ME-57/U with a pick-up coil of a few turns. 
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5-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. (CONT) 


POWER SUPPLY 
PP-1104(*)/G 


DUMMY 
LOAD 
DA-75/U 


WATTMETER 
AN/URM-120 


TEST CABLE NO. 1 


HANOSET 


EL4GP222 
Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


AN/URM-120 10 W — 500W 10 W 
RT LIGHT ON 
BAND 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD OFF 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 
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5-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. (CONT) 
TEST PROCEDURE 


1. Key transmitter. Note AN/URM-120 meter Indication. 
STANDARD. AN/URM-120 should indicate between 0.5 and 10.0 watts. 


If AN/URM-120 Indicates less than 0.5 or more than 10.0 watts, see troubleshooting 
chart 5-12. 

Unkey transmitter. 

Turn AN/URM-120 10 W — 500 W switch to 100 W. 

Turn RT POWER switch to HIGH. 

Key transmitter. Note AN/URM-120 meter Indication. 


Paro Nn 


STANDARD. AN/URM-120 should indicate between 30 and 65 watts. 


If AN/URM-120 indicates less than 30 or more than 65 watts, see troubleshooting chart 5-12. 
Unkey transmitter. 

Turn RT POWER switch to LOW. 

Turn AN/URM-120 10 W — 500 W switch to 10 W. 

Repeat steps 1 through 10 with RT MC-TUNE-KC switch set at 41.00, 52.00, 53.00, 64.00, 
and 75.00 MHz. (Turn BAND switch to for frequencies 53.00 MHz and above.) 


§-13. TRANSMITTER DEVIATION TEST (NORMAL MODE). 


“=O OON 


at ot 


PURPOSE. Carrier wave variation, or deviation, Is directly proportional to the amplitude variations 
of the modulating signal: This test checks both (1) Transmitter Speech Amplifier A8500 Assembly 
gain control circuits, which develop proper signal strength before modulation, and (2) Modulators 
A8100 and A6300. An audio signal Is injected into the MIC AUDIO Terminal (pin N) of Test Cable No. 
1, the transmitter is keyed, and the output is measured with a deviation meter at the ANTENNA port. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*/G Modulation Meter ME-57/U 

Signal Generator AN/URM-127 Handset H-250/U 

Voltmeter ME-30(*VU Test Cable No. 1 

Wattmeter AN/URM-120 Rf Cables (three) RG-58/U 

Dummy Load DA-75/U Loudspeaker LS-454/U (RT-246/VRC) 
_ Frequency Counter AN/USM-207 Rf Probe 

Adapters UG-274 (three), UG-1441/U, 

UG-201/U 


TEST SETUP. Connect equipment as shown in test setup diagram ©) ; 
CAUTION 


Do not key transmitter unless AN/URM-120 and DA-75/U are connected to ANTENNA 
Jack. 


ME-57/U DEVIATION RANGE-KC switch must be in 1000 TUNE position. 
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§-13. TRANSMITTER DEVIATION TEST (NORMAL MODE). (CONT) 


POWER 


FREQUENCY 
SIGNAL GENERATOR COUNTER SUPPLY 
AN/URM-127 AN/USM-207 PP-1104(*)/U 


OUTPUT FREQA 


AF PROBE 


ADAPTER TCONNECTOR T CONNECTOR 


(GROUND CLIP) 
UG-1441/U UG-274/U UG-274/U 


MODULATION METER 
ME-67/U 


VOLTMETER 
ME-30/U 


INPUT 


WATTMETER 
AN/URM-120 


DUMMY 
LOAD 
DA-75/U 


LOUDSPEAKER 
LS-454/U 


PTER 
UG-201/U + CONNECTOR 


UG-274/U EL4GP223 
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6-13. TRANSMITTER DEVIATION TEST (NORMAL MODE). (CONT) 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, 0.22-volt rf level, and 1-kHz 


modulation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


AN/URM-127 FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
ATTENUATOR 
OUTPUT CONTROL 


ME-30(*WU RANGE selector switch 

AN/URM-120 10W ~ 500W 

ME-57/U TUNE-FINE TUNE 
DEVIATION RANGE-KC 


FREQUENCY RANGE-MC 
TUNING 


POWER 


AN/USM-207 POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


AT LIGHT 
BAND 
MC-TUNE-KC 
POWER 
SQUELCH 
VOLUME 
SPEAKER (RT-524/VRC) 


TEST PROCEDURE 
Deviation Test (Normal Mode) at 1 kHz 


Key transmitter. 


PonN> 


POSITION/SETTING 


x10 

100 

x1 

Fully counterclockwise (maximum) 


0.3 v 
10W 


TUNE 

1000 TUNE 

20-55 

30-MHz indication on FREQUENCY-MC 
meter with transmitter keyed 

ON 


TRACK 

MIN (fully counterclockwise) 
0.1v 

1 (black knob) 

FREQ 


ON 


30. 

LOW 

OLD ON 

Fully counterclockwise 
OFF 


Rotate ME-57/U TUNING knob until CARRIER SHIFT meter indicates 0 KC. 
Change ME-57/U TUNE-FINE TUNE switch to FINE TUNE. 
Readjust ME-57/U TUNING knob until CARRIER SHIFT meter again indicates 0 KC. 
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5-13. TRANSMITTER DEVIATION TEST (NORMAL MODE). (CONT) 
NOTE 
ME-57/U LIMITING meter pin must be in BLACK area. 


5. Unkey transmitter. 
6. Turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on AN/USM-207. 
7. Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 
8. Disconnect T-connector from AN/USM-207. 
9. Turn AN/URM-127 OUTPUT CONTROL fully counterclockwise. 
10. Connect both AN/URM-127 lead A to Test Cable No. 1 pin N (MIC AUDIO); connect 
AN/URM-127 lead B to pin A (ground). (See test setup diagram @® , page 5-39.) 
11. Adjust AN/URM-127 OUTPUT CONTROL for 0.22-voit indication on ME-30(*)/U meter. 
12. Key transmitter. 
13. Set ME-57/U DEVIATION RANGE-KC switch to lower settings until obtaining highest on- 
scale reading (without pinning needle) on DEVIATION meter. 


STANDARD. ME-57/U DEVIATION meter should indicate between 6 kHz and 10 kHz. 


14. If DEVIATION meter indicates more than 10 kHz, see troubleshooting chart 5-14. 
15. If DEVIATION meter indicates less than 6 kHz: 


a. unkey transmitter; 

b. set AN/JURM-120 to 100 W; 
c. set RT POWER to HIGH; 
d. key transmitter. 


NOTE 
if DEVIATION meter still indicates below 6 kHz, see troubleshooting chart 5-14. 
16. Unkey transmitter. 
Deviation Test (Normal Mode) at 500 Hz 


17. Connect T-connector to AN/USM-207. 

18. If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

19. Turn AN/URM-127 FREQ RANGE DIAL to 50, then adjust for 500-Hz indication on AN/USM-207. 

20. Repeat steps 8 through 16. 


Deviation Test (Normal Mode) at 3 kHz 


21. Connect T-connector to AN/USM-207. 

22. If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

23. Turn AN/URM-127 FREQ RANGE MULTIPLIER to x100. 

24. Turn AN/URM-127 FREQ RANGE DIAL to 30, then adjust for 3-kHz indication on AN/USM-207. 

25. Repeat steps & through 16. 


5-41 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


5-14. TRANSMITTER LIMITING TEST. 


PURPOSE. Limiting circults eliminate those portions of a signal that exceed a specific amplitude. 
This test verifies that higher than acceptable audio frequency input levels will not force the RT to 
overdeviate. As in the Transmitter Deviation Test (Normal Mode) (paragraph 5-13), an audio signal 

is injected into the MIC AUDIO Terminal (pin N) of Test Cable No. 1, the transmitter Is keyed and the 
output is measured with a deviation meter at the ANTENNA port. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*V/G Modulation Meter ME-57/U 
Signal Generator AN/URM-127 Handset H-250/U 
Voltmeter ME-3Q(*)/U Test Cable No. 1 
Wattmeter AN/URM-120 Rf Cables (three) RG-58/U 
Dummy Load DA-75/U Loudspeaker LS-454/U (RT-246/VRC) 
Frequency Counter AN/USM-207 Rf Probe 
Adapters UG-274/U(three), UG-1441/U, 
UG-201/U 


TEST SETUP. Connect equipment as shown in test setup diagram ® : 
CAUTION 


Do not key transmitter unless AN/URM-120 and DA-75/U are connected to ANTENNA 
jack. 


ME-57/U DEVIATION RANGE-KC switch must be in 1000 TUNE position. 


POWER 
SUPPLY 
PP-1104(*)/U 


FREQUENCY 
COUNTER 
AN/USM-207 


SIGNAL GENERATOR 
AN/URM-127 


OUTPUT FREQA 


RF PROBE 


ADAPTER TCONNECTOR T CONNECTOR 


GROUND CLI 
UG-1441/U UG-274/U UG-274/U ik 


VOLTMETER 
ME-30/U 


MODULATION METER 
ME-57/U 


INPUT 


WATTMETER 
AN/URM-120 


ADAPTER 
UG-201/U + CONNECTOR 
-274/0 


LOUDSPEAKER 
LS-454/U 


EL4GP223 
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Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, 1.1-volt rf level, and 1-kHz 


modulation. 


EQUIPMENT 


AN/URM-127 


ME-30(*)/U 
AN/URM-120 
ME-57/U 


AN/USM-207 


RT 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQ RANGE MULTIPLIER 


FREQ RANGE DIAL 
ATTENUATOR 
OUTPUT CONTROL 
RANGE selector switch 


10 W — 500 W 


TUNE-FINE TUNE 
DEVIATION RANGE-KC 
FREQUENCY RANGE-MC 
TUNING 


POWER 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


LIGHT 


' BAND 


TEST PROCEDURE 


Limiting Test at 1 kHz 


1. Key transmitter. 


MC-TUNE-KC 

POWER 

SQUELCH 

VOLUME 

SPEAKER (RT-524/VRC) 


POSITION/SETTING 


Fully counterclockwise (maximum) 
3V 
10 W 


TUNE 

1000 TUNE 

20-55 

30-MHz indication on FREQUENCY- 
MC meter with transmitter keyed 

ON 


TRACK 

MIN (fully counterclockwise) 
0.1v 

1 (black knob) 

FREQ 


ON 


30.00 

LOW 

OLD ON 

Fully counterclockwise 
OFF 


2. Rotate ME-57/U TUNING knob until CARRIER SHIFT meter indicates 0 KC. 
3. Change ME-57/U TUNE-FINE TUNE switch to FINE TUNE. 
4. Readjust ME-57/U TUNING knob until CARRIER SHIFT meter again indicates 0 KC. 
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TRANSMITTER LIMITING TEST. (CONT) 
NOTE 
ME-57/U LIMITING meter pin must be in BLACK area. 


Unkey transmitter. 

Turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on AN/USM-207. 
Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 

Disconnect T-connector from AN/USM-207. 

Turn AN/URM-127 OUTPUT CONTROL fully counterclockwise. 

Connect AN/URM-127 lead A to Test Cable No. 1 pin N (MIC AUDIO); connect 
AN/URM-127 jead B to pin A (ground). (See test setup diagram )) , page 5-42.) 

Adjust AN/URM-127 OUTPUT CONTROL for 1.1-volt indication on ME-30(*)/U meter. 
Key transmitter. 

Set ME-57/U DEVIATION RANGE-KC switch to lower settings until obtaining highest on-scale 
reading (without pinning needle) on DEVIATION meter. 


) STANDARD: ME-57/U DEVIATION meter should indicate between 8 kHz and 12 kHz. 


14. 
15. 


ao op 


16. 


If DEVIATION meter indicates more than 12 kHz, see troubleshooting chart 5-18. 
If DEVIATION meter indicates less than 8 kHz; 


unkey transmitter; 

set AN/URM-120 to 100 W; 
set RT POWER to HIGH; 
key transmitter. 


NOTE 
If DEVIATION meter indication is still below 8 kHz, see troubleshooting chart 5-18. 


Unkey transmitter. 


Limiting Test at 500 Hz 


17. 
18. 


19. 
20. 


Connect T-connector to AN/USM-207. 

If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

Turn AN/URM-127 FREQ RANGE DIAL to 50, then adjust for 500-Hz indication on AN/USM-207. 
Repeat steps 8 through 16. 


Limiting Test at 3 kHz 


21. 
22. 


23. 


24. 
25. 


5-44 


Connect T-connector to AN/USM-207. 


if necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 


Turn AN/URM-127 FREQ RANGE MULTIPLIER to x100. 
Turn AN/URM-127 FREQ RANGE DIAL to 30, then adjust for 3-kHz indication on AN/USM-207. 
Repeat steps 8 through 16. 
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5-15. TRANSMITTER DISTORTION TEST (NORMAL MODE). 


PURPOSE. Distortion will ruin the quality of an audio signal and must, therefore, be kept at the 


lowest possible level. This test measures the percentage of distortion in the signal transmitted by the 


RT. An audio signal is injected into the MIC AUDIO Terminal (pin N) of Test Cable No. 1. The 


transmitter is keyed, the output is demodulated at the ANTENNA port with a modulation meter, and the 


distortion is measured at the modulating meter’s AUDIO OUTPUT port with a distortion analyzer. 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Modulation Meter ME-57/U 
Signal Generator AN/URM-127 Distortion Analyzer TS-723(*)/U 
Voltmeter ME-30(*)/U Loudspeaker LS-454/U(RT-246/VRC) 
Wattmeter AN/URM-120 RF Cables (three) RG-58/U 
Dummy Load DA-75/U Test Cable No.1 
Frequency Counter AN/USM-207 Handset H-250 
Adapters UG-274 (three), UG-1441/U, Rf Probe 
UG-201/U 


TEST SETUP. Connect equipment as shown in test setup diagram @) 
CAUTION 


Do not key transmitter unless AN/URM-120 and DA-75/U are connected to ANTENNA 
port. 


ME-57/U DEVIATION RANGE-KC switch must bein 1000 TUNE position. 


FREQUENCY 
COUNTER 


SIGNAL GENERATOR A 
AN/USM.207 RF PROBE 


AN/URM.-127 


VOLTMETER 
ME-30/U 


OUTPUT 


POWER 
SUPPLY 
PP. ” 
AG T CONNECTOR T CONNECTOR P-1104(*)/G 
nen UG-274/U UG-274/U 


DISTORTION RG-58/U 


ANALYZER 
TS-723(*)/U 


MODULATION METER 
ME-57/U 


AUDIO 
OUTPUT 


AF INPUT INPUT 
O) 


WATTMETER 
AN/URM-120 
on 


DUMMY 
LOAD 
DA-75/U 


ADAPTER TCONNECTOR 


UG-201/U UG-274/U LOUDSPEAKER 


LS-454/U 


(GROUND CLIP) 


EL4GP224 
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5-15. TRANSMITTER DISTORTION TEST (NORMAL MODE). (CONT) 

Turn on test equipment. Allow at least 30 minutes for warmup. 

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, 0.22-volt rf level, and 1-kHz 
modulation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/URM-127 FREQ RANGE MULTIPLIER x10 
FREQ RANGE DIAL 100 
ATTENUATOR xl 
OUTPUT CONTROL Fully counterclockwise (maximum) 
ME-30(*)/U RANGE selector switch 0.3 v 
AN/URM-120 10 w -500 w 10 w 
ME-57/U TUNE-FINE TUNE TUNE 
DEVIATION RANGE-KC 1000 TUNE 
FREQUENCY RANGE-MC 20-55 
TUNING 30-MHz indication on FREQUENCY- 
MC meter with transmitter keyed 
POWER ON 
AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY O.1v 
GATE TIME 1 (black knob) 
FUNCTION FREQ 
TS-723(*)/U RANGE x10 
AF INPUT MIN 
AF-RF AF 
FREQUENCY 100 
FUNCTION SET LEVEL 
R.M.S. VOLTS/DB 100% 
RT LIGHT O 
BAND 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 
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TRANSMITTER DISTORTION TEST (NORMAL MODE). (CONT) 


TEST PROCEDURE 


Key transmitter. 

Rotate ME-57/U TUNING knob until CARRIER SHIFT meter indicates 0 KC. 
Change ME-57/U TUNE-FINE TUNE switch to FINE TUNE. 

Readjust ME-57/U TUNING knob until CARRIER SHIFT again indicates 0 KC. 


NOTE 
ME-57/U LIMITING meter pin must be in BLACK area. 


Unkey transmitter. 

Turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on AN/USM-207. 
Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 

Disconnect T-connector from AN/USM-207. 

Turn AN/URM-127 OUTPUT CONTROL fully counterclockwise. 

Connect AN/URM-127 lead A to Test Cable No. 1 pin.[N (MIC AUDIO); connect AN/URM-127 
lead B to pin A (ground). (See test setup diagram , page 5-45.) 

Adjust AN/URM-127 OUTPUT CONTROL for 0.22-volt indication on ME-30(”)/U meter. 

Key transmitter. 

Steo ME-57/U DEVIATION RANGE-KC switch to lower settings until obtaining highest on-scale 
reading (without pinning needle) on DEVIATION meter. 

Set TS-723(*)/U signal AF INPUT control for full scale meter deflection. 

Turn TS-723(*)/U FUNCTION switch to DISTORTION. 

Adjust TS-723(*)/U FREQUENCY and BALANCE controls for minimum meter indication. 


STANDARD. TS-723(*)/U meter should indicate less than 10 percent (distortion). 


17. If TS-723(*)/U meter indicates 10 percent (distortion) or greater, see troubleshooting 


chart 5-18. 


18. Unkey transmitter. 


5-16. TRANSMITTER DEVIATION TEST (X-MODE). 


PURPOSE. This test checks much of the same circuitry as the Transmitter Deviation Test (Normal 
Mode). When setup for X-mode, however, the RT does not utilize the Speech Amplifier Assembly 
A8500. An audio signal is Injected directly into the X-MODE receptacle, the transmitter is keyed, and 
the output is measured at the ANTENNA port with a deviation meter. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G 

Signal Generator AN/URM-127 

Voltmeter ME-30(*)/U 

Wattmeter AN/URM-120 

Dummy Load DA-75 

Frequency Counter AN/USM-207 

Adapters UG-274/U (three), UG-1441/U, 
UG-201/U 


Modulation Meter ME-57/U 

Handset H-250/U 

Test Cable No. 1 

Rf Cables (three) RG-58/U 
Loudspeaker LS-454/U (RT-246/VRC) 
Rf Probe 
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TRANSMITTER DEVIATION TEST (X-MODE). (CONT) 


TEST SETUP. Connect equipment as shown in test setup diagram (A) 


CAUTION 


Do not key transmitter unless AN/URM-120 and DA-75/U are connected to ANTENNA 
jack. 


ME-57/U DEVIATION RANGE-KC switch must be in 1000 TUNE position. 


FREQUENCY COUNTER! 
AN/USM.-207 


SIGNAL GENERATOR 
AN/URM-127 


POWER 
SUPPLY 
PP-1104(*)/G 


OUTPUT 


RG-58/U 


RF PROBE 


ADAPTER TCONNECTOR T CONNECTOR 
UG-1441/U UG-274/U UG-274/U 


(GROUND CLIP) 


MODULATION METER 
ME-57/U 


VOLTMETER 
ME-30/U 


INPUT 
O 


HANDSET 
H-250/U 


WATTMETER 
AN/URM-120 


DUMMY 
LOAD 
DA-75/U 


ADAPTER TCONNECTOR 
UG-201/U UG-274/U 


LOUDSPEAKER 


LS454/U EL4GP225 


Turn on test equipment. Allow at least 30 minutes for warmup, 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, 0.8-volt rf level, and 1-kHz 
modulation. 
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5-16. TRANSMITTER DEVIATION TEST (X-MODE). (CONT) 
CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/URM-127 FREQ RANGE MULTIPLIER x10 
FREQ RANGE DIAL 100 
ATTENUATOR xl 
OUTPUT CONTROL Fully counterclockwise 
ME-30(*)/U RANGE selector switch lv 
AN/URM-120 10 W-500 w 10 w 
ME-57/U TUNE-FINE TUNE TUNE 
DEVIATION RANGE-KC 1000 TUNE 
FREQUENCY RANGE-MC 20-55 
TUNING 30-MHz indication on FREQUENCY- 
MC meter with transmitter keyed 
POWER ON 
AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY O.1v 
GATE TIME 1 (black knob) 
FUNCTION FREQ 
RT LIGHT ON 
BAND 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 


TEST PROCEDURE 


Deviation Test (X-Mode) at 1 kHz 


1. Key transmitter. 
2. Rotate ME-57/U TUNING knob until CARRIER SHIFT meter indicates O KC. 

3. Change ME-57/U TUNE-FINE TUNE switch to FINE TUNE. 

4, Readjust ME-57/U TUNING knob until CARRIER SHIFT meter again indicates O KC. 


ME-57/U LIMITING meter pin must be in BLACK area. 


5. Unkey transmitter. 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


5-16. TRANSMITTER DEVIATION TEST (X-MODE). (CONT) 


. Turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on AN/USM-207. 
. Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 

. Disconnect T-connector from AN/USM-207. 

. Turn AN/URM-127 OUTPUT CONTROL fully counterclockwise. 


WO COND 


X-MODE PLUG 


COLLAR 


X-MODE CAP EL4GP226 


10. Unscrew X-MODE cap and collar from X-MODE port (on RT front pane’). 

11. Pull out X-MODE plug. 

12. Place tip of AN/URM-127 lead A on X-MODE jack pin E; place lead Bon pin A (ground). 

13. Adjust AN/URM-127 OUTPUT CONTROL for 0.8-volt indication on ME-30(*)/U meter. 

14. Key transmitter. 

15. Set ME-57/U DEVIATION RANGE-KC switch to lower settings until obtaining highest on-scale 
reading (without pinning needle) on DEVIATION meter. 


STANDARD. ME-57/U DEVIATION meter should indicate between 6 and 10 kHz. 


16. If DEVIATION meter indicates more than 10 kHz, see troubleshooting chart 5-18. 
17. If DEVIATION meter indicates less than 6 kHz: 


a. unkey transmitter; 

b. set AN/URM-120 to 100 W; 
c. set RT POWER to HIGH; 
d. key transmitter. 


NOTE 
IF DEVIATION meter still indicates less than 6 kHz, see troubleshooting chart 3-18. 
18. Unkey transmitter. 


19. Turn ME-30(*)/U RANGE selector switch to 3 v. 
20. Turn ME-57/U DEVIATION RANGE-KC switch to 50. 
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5-16. TRANSMITTER DEVIATION TEST (X-MODE). (CONT) 


21. Hold tip of AN/URM-127 lead A on X-MODE jack receptacle E; ground lead B to radio chassis. 
22. Adjust AN/URM-127 OUTPUT CONTROL for 2.5-volt indication on ME-30(*)/U meter. 
23. Key transmitter. 


STANDARD. ME-57/U DEVIATION meter should indicate between 17 and 36 kHz. 


24. If ME-57/U DEVIATION meter indicates below 17 kHz or above 36 kHz, see troubleshooting 
chart 5-18. 
25. Unkey transmitter. 


Deviation Test (X-Mode) at 500 Hz 


26. Connect T-connector to AN/USM-207. 

27. |f necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

28. Turn AN/URM-127 FREQ RANGE DIAL to 50, then adjust for 500-Hz indication on AN/USM-207. 

29. Disconnect T-connector from AN/USM-207. 

30. Repeat steps 21 through 25. 


Deviation Test (X-Mode) at 3 kHz 


31. Connect T-connector to AN/USM-207. 

32. If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

33. Turn AN/URM-127 FREQ RANGE MULTIPLIER to x100. 

34. Turn AN/URM-127 FREQ RANGE DIAL to 30, then adjust for 3-kHz indication on AN/USM-207. 

35. Disconnect T-connector from AN/USM-207. 

36. Repeat steps 21 through 25. 


Deviation Test (X-Mode) at 5 kHz 


37. Connect T-connector to AN/USM-207. 

38. If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

39. Turn AN/URM-127 FREQ RANGE DIAL to 50, then adjust for 5-kHz indication on AN/USM-207. 

40. Disconnect T-connector from AN/USM-207. 

41. Repeat steps 21 through 25. 


Deviation Test (X-Mode) at 10 kHz 


42. Connect T-connector to AN/USM-207. 

43. If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

44. Turn AN/URM-127 FREQ RANGE DIAL to 100, then adjust for 10-kHz indication on 
AN/USM- 207. 

45. Disconnect T-connector from AN/USM-207. 

46. Repeat steps 21 through 25. 
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5-17. TRANSMITTER DISTORTION TEST (X-MODE). 


PURPOSE. This test is the same as the Transmitter Distortion Test (Normal Mode)[(para 5-15), 
except for a change in signal injection point and the use of a wider band of test frequencies. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Modulation Meter ME-57/U 

Signal Generator AN/URM-127 Distortion Analyzer TS-723(*)/U 
Voltmeter ME-30(*)/U Loudspeaker LS-454/U (RT-246/VRC) 
Wattmeter AN/URM-120 Rf Cables (three) RG-58/U 

Dummy Load DA-75/U Handset H-250/U 

Frequency Counter AN/USM-207 Test Cable No. 1 

Adapters UG-274B/U, UG-1441/U, UG-201/U Rf Probe 


TEST SETUP. Connect equipment as shown in test setup diagram @. 
CAUTION 


Do not key transmitter unless AN/URM-120 and DA-75/U are connected to ANTENNA 
port. 


ME-57/U DEVIATION RANGE-KC switch must bein 1000 TUNE position. 


(a) SIGNAL GENERATOR 


AN/URM-127 


FREQUENCY 


COUNTER A 
AN/USM.207 RF PROBE 


VOLTMETER 
ME-30/U 


(GROUND CLIP) 


OUTPLT FREQA 


* RG58/U 


o-— me $$ POWER 
SUPPLY 
PP-1104(*)/G 
ADAPTER T CONNECTOR T CONNECTOR 
UG-1441/U UG-274/U UG-274/U 


RG-58/U 


MODULATION METER 
ME-57/U 


DISTORTION 
ANALYZER 
TS-723(*)/U 


AF INPUT 


AUDIO 
OUTPUT INPUT 
Oo 


RT-524 X MODE 
fe] 


mS 
, 


HANDSET \6) 
H-250/U 


WATTMETER 
AN/URM-120 


DUMMY 
LOAD 
DA-75/U 


ADAPTER T CCNNECTOR 


UG-201/U UG.274/U LOUDSPEAKER 


LS454/U 


Turn on test equipment. Allow at least 30 minutes for warmup. 
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5-17. TRANSMITTER DISTORTION TEST (X-MODE). (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, 2.5-volt rf level, and 1-kHz 


modulation. 


EQUIPMENT 


AN/URM-127 


ME-30(*)/U 
AN/URM-120 
ME-57/U 


AN/USM-207 


RT 


TS-723(*)/U 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQ RANGE MULTIPLIER 


FREQ RANGE DIAL 
ATTENUATOR 
OUTPUT CONTROL 


RANGE selector switch 
10 W-500 w 


TUNE-FINE TUNE 
DEVIATION RANGE-KC 
FREQUENCY RANGE-MC 
TUNING 


POWER 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


LIGHT 

BAND 

MC-TUNE-KC 

POWER 

SQUELCH 

VOLUME 

SPEAKER (RT-524/VRC) 


RANGE 

AF INPUT 

AF-RF 
FREQUENCY 
FUNCTION 

R.M.S. VOLTS/DB 


POSITION/SETTING 


x10 

100 

xl 

Fully counterclockwise 


3V 
10 w 


TUNE 

1000 TUNE 

20-55 

30-MHz indication on FREQUENCY-MC 
meter with transmitter keyed 

ON 


TRACK 

MIN (fully counterclockwise) 
O1v 

1 (black knob) 

FREQ 


ON 


30.00 

LOW 

OLD ON 

Fully counterclockwise 
OFF 


x10 

MIN 

AF 

100 

SET LEVEL 
100 % 
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5-17. 


TRANSMITTER DISTORTION TEST (X-MODE). (CONT) 


TEST PROCEDURE 


Distortion Test (X-Mode) at 1 kHz 


Sone 
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Key transmitter. 

Rotate ME-57/U TUNING knob until CARRIER SHIFT meter indicates 0 KC. 
Change ME-57/U TUNE-FINE TUNE switch to FINE TUNE. 

Readjust ME-57/U TUNING knob until CARRIER SHIFT again indicates 0 KC. 


NOTE 
ME-57/U LIMITING meter pin must be in BLACK area. 


Unkey transmitter. 

Turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on AN/USM-207, 
Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 

Disconnect T-connector from AN/USM-207. 

Turn AN/URM-127 OUTPUT CONTROL fully counterclockwise. 


X-MODE PLUG 


COLLAR 


X-MODE CAP EL4GP226 


Unscrew X-MODE cap and collar from X-MODE port (on RT front panel). 

Pull out X-MODE plug. 

Place tip of AN/URM-127 lead A on X-MODE jack pin E; ground lead Bon pin A (ground). 
Adjust AN/URM-127 OUTPUT CONTROL for 2.5-volt indication on ME-30(*)/U meter. 

Key transmitter. 

Set ME-57/U DEVIATION RANGE-KC switch to lower settings until obtaining highest on-scale 
reading (without pinning needle) on DEVIATION meter. 

Adjust TS-723(*)/U signal AF INPUT control for full-scale meter deflection. 

Turn TS-723(*)/U FUNCTION switch to DISTORTION. 
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5-17. TRANSMITTER DISTORTION TEST (X. MODE). (CONT) 
18. Adjust TS-723(*)/U FREQUENCY and BALANCE controls for minimum meter indication. 


STANDARD. TS-723(*)/U meter should indicate less than 7 percent (distortion). 


19. If TS-723(*)/U indicates 7 percent (distortion) or greater, see troubleshooting chart 5-18. 
20. Unkey transmitter. 


Distortion Test (X-Mode) at 500 Hz 


21. Connect T-connector to AN/USM-207. 

22. If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

23. Turn AN/URM-127 FREQ RANGE DIAL to 50, then adjust for 500-Hz indication on 
AN/USM-207. 

24. Disconnect T-connector from AN/USM-207. 

25. Set TS-723(*)/U FUNCTION switch to SET LEVEL. 

26. Repeat steps 12 through 20. 


Distortion Test (X-Mode) at 3 kHz 


27. Connect T-connector to AN/USM-207. 

28. If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

29. Turn AN/URM-127 FREQ RANGE MULTIPLIER to x100. 

30. Turn FREQ RANGE DIAL to 30, then adjust for 3-kHz indication on AN/USM-207. 

31. Disconnect T-connector from AN/USM-207. 

32. Set TS-723(*)/U FUNCTION switch to SET LEVEL. 

33. Repeat steps 12 through 20. 


Distortion Test (X-Mode) at 5 kHz 


34. Connect T-connector to AN/USM-207. 

35. If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

36. Turn FREQ RANGE DIAL to 50, then adjust for 5-kHz indication or AN/USM-207. 

37. Disconnect T-connector from AN/USM-207. 

38. Set TS-723(*)/U FUNCTION switch to SET LEVEL. 

39. Repeat steps 12 through 20. 


Distortion Test (X-Mode) at 10 kHz 


40. Connect T-connector to AN/USM-207. 

41. If necessary, turn AN/URM-127 OUTPUT CONTROL clockwise until display appears on 
AN/USM-207. 

42. Turn FREQ RANGE DIAL to 100, then adjust for 10-kHz indication on AN/USM-207. 

43. Disconnect T-connector from AN/USM-207. 

44, Set TS-723(*)/U FUNCTION switch to SET LEVEL. 

45. Repeat steps 12 through 20. 
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5-18. TRANSMITTER SQUELCH TONE STABILITY TEST. 


PURPOSE. Transmitter squelch tone must be accurate if a distant radio is to receive the desired 
signals. This test checks the Speech Amplifier A8500 and Squelch Amplifier A5200 modules for proper 
squelch tone development. The RT is keyed with the SQUELCH switch set to NEW ON. Frequency 
accuracy and deviation are then measured at the ANTENNA output with a frequency counter and a 
deviation meter. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Adapters UG-274/U , UG-201/U 
Frequency Counter AN/USM-207 Test Cable No. 1 

Modulation Meter ME-57/U Rf Cables (three) RG-58/U 
Wattmeter AN/URM-120 Handset H-250 


Dummy Load DA-75/U 


TEST SETUP. Connect equipment as shown in test setup diagram@) 


CAUTION 
Do not key transmitter unless AN/URM-120 and DA-75 are connected to ANTENNA jack. 
ME-57/U DEVIATION RANGE-KC switch must bein 1000 TUNE position. 


(4) FREQUENCY 


COUNTER 


MODULATION METER 
ME-57/U 


AN/USM-207 
RG-58/U AUDIO INPUT 
O 


O 
OUTPUT 


POWER SUPPLY 


PP-1104(*}/G RG-58/U 
—-—@Q O + 

T CONNECTOR 

+ [ae UG-274/U 

ae Be L |, WATTMETER DUMMY 

AN/URM-120 LOAD 
Resayis DA-75/U 
ADAPTER 


TEST CABLE NO. 1 
P401 


UG-201/U 


HANDSET | 
H-250/U |, 


oS) 
& 


EL4GP228 


Turn on test equipment. Allow at least 30 minutes for warmup. 
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5-18. TRANSMITTER SQUELCH TONE STABILITY TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


CONTROL AND SWITCH SETTINGS 


table. 

EQUIPMENT CONTROL OR SWITCH 
ANA/URM-120 10 W - 500 W 
ME-57/U TUNE-FINE TUNE 


DEVIATION RANGE-KC 
FREQUENCY RANGE-MC 
TUNING 


POWER 


AN/USM-207 POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


RT LIGHT 
BAND 
MC-TUNE-KC 
POWER 
SQUELCH 
VOLUME 
SPEAKER (RT-524NVRC) 


TEST PROCEDURE 


Key transmitter. 


POSITION/SETTING 


10 W 


TUNE 

1000 TUNE 

20-55 

30-MHz indication on FREQUENCY-MC 
meter with transmitter keyed 

ON 


TRACK 

MIN (fully counterclockwise) 
0.1 v 

10° (black knob) 

FREQ 


ON 


®@ 
30.00 
LOW 
OLD ON 
Fully counterclockwise 
OFF 


Rotate ME-57/U TUNING knob until CARRIER SHIFT meter indicates O KC. 
Change ME-57/U TUNE-FINE TUNE switch to FINE TUNE. 
Readjust ME-57/U TUNING knob until CARRIER SHIFT meter again indicates O KC. 


ME-57/U LIMITING meter pin must be in BLACK area. 


5. Turn RT SQUELCH switch to NEW ON. 


6. Set ME-57/U DEVIATION RANGE-KC switch to lower settings until obtaining highest on-scale 
reading (without pinning needle) on DEVIATION meter. 


STANDARD. ME-57/U DEVIATION meter should indicate 3 kHz +0.5 kHz. AN/USM-207 should 


display 150 Hz +1 Hz (0.150 KC +0.001 KC). 
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5-18. TRANSMITTER SQUELCH TONE STABILITY TEST. (CONT) 


7. If ME-57/U DEVIATION meter indicates below 2.5 kHz or above 3.5 kHz; or if AN/USM-207 
displays below 149 Hz or above 151 Hz, see troubleshooting chart 5-13. 
8. Unkey transmitter. 


5-19. ANTENNA INFORMATION (SWITCHING) TEST. 

PURPOSE. This test checks the performance of the RT ANTENNA CONTROL switches and ANT CONT 
jack connectors. The transmitter is keyed, and voltage measurements are taken at the ANT CONT jack 
pins as the MC-TUNE-KC switches are taken through the full frequency range in both bands. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Handset H-250 
Wattmeter AN/URM-120 Test Cable No. 1 
Dummy Load DA-75/U Rf Cable RG-58/U 


Multi meter ME-26(*)/U 
TEST SETUP. Connect equipment as shown in test setup diagram @) ‘ 
CAUTION 
Do not key transmitter unless AN/URM-120 and DA-75/U are connected to ANT jack. 


POWER SUPPLY 
PP-1104(*)/G 


WATTMETER 
AN/URM-120 


RG-58/U 


HANDSET 
H-250/U : 


MULTIMETER 
ME-26/U 


COMMON 
O 


TEST CABLE NO. 1 


EL4GP229 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 
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5-19. ANTENNA INFORMATION (SWITCHING) TEST. (CONT) 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
ME-26(*)/U RANGE selector switch 30 v 
AN/URM-120 10 W-500 W 10 W 
RT LIGHT ON 
BAND 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD ON 
VOLUME Fully counterclockwise 
SPEAKER (RT-524/VRC) OFF 


TEST PROCEDURE 


CAP WIRE ANT CONT 


EL4GP230 


1. Twist off cap from ANT CONT port. 
2. Ground ME-26(*)/U COMMON lead to radio chassis or ANT CONT pin C. Touch tip of 
ME-26(*)/U DC lead to ANT CONT pin A. Note meter indication. 


STANDARD. ME-26(*)/U meter should indicate 25.5 vdc. 
3. If ME-26(*)/U does not indicate 25.5 vdc, see troubleshooting chart 5-15. 


4, Rotate RT MC-TUNE-KC switch through frequencies listed below while touching ME-26(*)/U 
DC lead to matching ANT CONT pin. Note meter indication at each frequency setting. 


MATCHING ANT CONT PIN 


MC-TUNE-KC FREQUENCY SETTING 


30.00-32.95 
33.00-36.95 
37.00-41.95 
42.00-47.45 
47.50-52.55 


xzxonmo 


5-59 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


5-19. ANTENNA INFORMATION (SWITCHING) TEST. (CONT) 
STANDARD. ME-26(*)/U meter should indicate 25.5 vdc. 
5. If any measurement falls below 25.5 vdc, see troubleshooting chart 5-15, 
6. Turn RT BAND switch toB . 
7. Touch tip of ME-26(*)/U DC lead to ANT CONT pin B. Note meter indication. 


STANDARD. ME-26(*)/U meter should indicate 25.5 vdc. 


8. If ME-26(*)/U meter does not indicate 25.5 vdc, see troubleshooting chart 5-15. 
9, Rotate RT MC-TUNE-KC switch through frequencies listed below while touching ME-26(*)/U 
DC lead to matching ANT CONT pin. Note meter indication at each frequency setting. 


MC-TUNE-KC FREQUENCY SETTING MATCHING ANT CONT PIN 


53.00-55.95 
56.00-59.95 
60.00-64.95 
65.00-70.45 
70.50-75.95 


cCr7m7MmMgo 


STANDARD. ME-26(*)/U should indicate 25.5 vdc. 


10. If any measurement falls below 25.5 vdc, see troubleshooting chart 5-15. 
5-20. AUTOMATIC FREQUENCY SELECTION TEST, 
NOTE 

This test can be conducted on the RT-246/VRC only. 

The RT-524/VRC does not feature automatic frequency selection. 
PURPOSE. This test checks the RT-246/VRC servosystem which allows the operator to pretune the 
radio to any 10 of the 920 available channels. Each channel button is preset, then pressed in turn. 
The selected frequency should appear in the dial window within 5 seconds. 
TEST EQUIPMENT AND MATERIALS 

Power Supply PP-1104(*)/G 


Test Cable No.1 
Wristwatch or Stopwatch 
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5-20. AUTOMATIC FREQUENCY SELECTION TEST. (CONT) 


TEST SETUP. Connect equipment as shown in test setup diagram (A) 


POWER SUPPLY 
PP-1104(*)/G 


CHANNEL 
BUTTONS 


YD®OOO®O 
ODOOW 


TI> RT-246 


TEST CABLE NO. 1 


EL4GP231 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set RT-246/VRC controls as indicated in the following 
table. 


CONTROL/SWITCH 


POSITION/SETTING 


LIGHT ON 
BAND AUTO 
MC-TUNE-KC 75.95 
POWER LOW 
SQUELCH OLD OFF 
VOLUME Fully counterclockwise 
Channel Buttons O) 30.00 MHz 
(preset) ) 39.15 
@ 42.20 
® 43.30 
©) 54.40 
© 56.55 
@ | 67.60 
68.70 
© 71.80 
dO) | 75.95 


NOTE 


Directions for presetting channel buttons are given in paragraph 5-46. 
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5-20. AUTOMATIC FREQUENCY SELECTION TEST. (CONT) 
TEST PROCEDURE 


1. Press RT-246/VRC channel buttor{1) . (See test setup diagram() »|page 5-61!) Note time 
required for frequency to appear in dial window. 


STANDARD. 30.00-MHz display should appear in RT dial window within 5 seconds. 


2. 1f 30.00-MHz display does not appear in RT-246/VRC dial window within 5 seconds, see 
paragraph 4-46 


3. Press each channel button (in any order). Note time required for each frequency to appear in 
dial window. 


STANDARD. Each preset frequency should appear in display window within 5 seconds of selection. 


4. |f correct display does not appear within 5 seconds of each new frequency selection, see 
paragraph 4-46 
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Section Il TROUBLESHOOTING 


Subject Para Page 
GHEE all tan vsinvindiiedaneibzetiiereliddiadunyle tok ciandiytiaateniteel teint tanheleiteiolann ai teo em awess 5-63 
Gross Troubleshooting Preliminary instructionS....... 0... cc cc ccesceceeeeeueeeveueeeeeeeeeeeunene vienees 5-22 
TOHBIesnOstinG: FIOW: CHAINS ci-miclitiasnndenaunimenioemaannoanananaanaanacenouaniand 5-23 5-66 


Receiver Troubleshooting: 
Nis AUG: Ti OUDISSNOPNAD ssienoscuinnivvigniichirasttgrvnadennieh ine tie retinenenantiiiaiun 
SIN AD Test Failure Troubleshooting... 0.0... cccccscseseeeeueeseeseeseseeeesenseeeeeesseeeeeeseneeesesneasnses 
SQUelch Test Palle THOUDESHOMING: ./.scasePesvestascrberaeitedeebasGsaaabetelierkataeesacndvsadaranaasa 
Audio Distortion Test Failure Troubleshooting... 0... cc. cc cccccee cece esses seen eee eeeeeeeeenennneeseees 
Audio Response (Normal Mode) Test Failure Troubleshooting. ....... 0. cscs ec cence e eens 
Selectivity Test Failure Troubleshooting viii 
A000 Assembly Troubleshoting.........ccccceecsees este eee sees bees een e ees eer tees ner ta snes Ee EE Eee Eres 
A2000, A3000 Assemblies TroubleShOoting viii iii 
A4Q00 Assembly Troubleshooting.........ccccceecsees esse sees ee eee bees een b eee een sees ttn eases Eien Es Eten res 
PHOOD: ASSEMibly: Tr CUBSSMOOING. jjacarsicicuahassidtriantsiatoiatonsinasiaconeeensinaialetnsinaiinds 


Transmitter Troubleshooting: 

Transmitter Frequency Accuracy Troubleshooting. .......c ccc eee ceeeeee eee eeee eee eeteeeeeeennneeeees 
Transmitter Low and High Power Troubleshooting.........cccceeceeeeeseteseeeeeeeeeeeeeeeeeeeeeeees 
Transmitter Squelch Tone Stability Troubleshooting....... 0... cece ccc e eee teen tenes eeteneteneas 
Transmitter Deviation (Normal Mode) Troubleshooting. ... 0.0... cece ete ese e cnet ee ee tees neeee ene 
Antenna Information (Switching) Troubleshooting. ........ccceseecceeeeeee ee eeeeeeeeeeeeeeennnnenees 
Main Circuit Board Assembly A6000A, and Modules A6300A 

and AbDAQUA. TROUDIESNOONG witnimnincaiinnininiunoniainvadnadinnashisnlis 
A6100 and A6200 Assemblies Troubleshooting... 0. ieee rere ene e resent enn e nena 
A8000A Assembly TroubleShOoting ivi 
A9000 and A9400 Assemblies Troubleshooting... 0... ccecccceee cette eset eee e eee eennee ee nrne eens 


5-21. GENERAL. 


This section contains troubleshooting charts which will help you diagnose failures in the RT. The 
troubleshooting charts are designed to isolate faults in response to specific performance problems 
noted during performance testing in section | of this chapter. 


There are two basic kinds of troubleshooting charts provided: gross failure troubleshooting, and 
performance degradation troubleshooting. Both kinds of troubleshooting are based on the use of Test 
Cable No. 1 and TMDE. 


GROSS FAILURE TROUBLESHOOTING 


Gross failure troubleshooting is generated by failure of the VOLUME control test, the first of the 
performance tests in section | of this chapter. Failure of the VOLUME control test indicates that no 
audio at all is available at the receiver's loudspeaker jack. This implies a total failure of some module 
or component resulting in complete loss of signal. Therefore, the gross troubleshooting charts are 
designed to help you locate the failed module or component, with the assumption that the failed part 
does not operate at all. 
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5-21. GENERAL. (CONT) 


This assumption differs from the approach taken in performance degradation troubleshooting, which 
assumes that a module or component may be responsible for slight defect symptoms because the part 
may be only partially operational. 


PERFORMANCE DEGRADATION TROUBLESHOOTING 


When its signals fail to meet certain standards, the RT’s performance is considered degraded. 


Degraded performance can result in weak audio, limited reception range, distortion, and many other 
problems. 


The troubleshooting charts are designed to locate the cause of the performance degradation by using 
procedures more complex than those utilized for gross troubleshooting. Added complexity is due to the 
fact that the troubleshooting tests must evaluate the quality of the signals at various test points, instead 
of merely confirming the presence of signals as is usually the case in gross troubleshooting. 


OVERALL TROUBLESHOOTING APPROACH 


Both kinds of troubleshooting charts contained in this section are intended for use based on the 
following assumptions in connection with the RT. 


1. Only one malfunction exists which is causing the defect symptom. 

2. The troubleshooting charts do not isolate every possible defect. 

3. Failure to locate a defect using the charts suggests a wiring-related problem which can be 
isolated using the schematics located in the back of this manual. 

4. Troubleshooting procedures for germanium and silicon versions of the RT are the same. 


5-22. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. 


The gross troubleshooting charts in this section are based on the assumption that the receiver fails the 
VOLUME control test at any frequency setting of the MC-TUNE-KC control. However, certain defects 

in the crystal reference system can result in loss of audio at some frequencies while the receiver can 
function normally at other frequency settings. 


Before proceeding with the steps given in the gross troubleshooting charts, determine whether or not 
the failure of the VOLUME control test conforms to any of the following failure modes. 


FAILURE MODE CAUSE CORRECTION 
No audio on all channels Crystal Y 2012 (5.65 MHz) in Replace A2000 assembly. 
ending in 0, eg, 30.00, A2000 assembly 
30.10,30.20, etc. 
No audio on all channels Crystal Y 2011 (5.60 MHz) in Replace A2000 assembly. 
ending in 5, eg, 30.05, A2000 assembly 
30.15,30.25, etc. 
No audio on the same 100- Defective interpolation Replace A2000 assembly. 
kHz segment for each oscillator crystal See interpolation oscillator 
megahertz of tuning. crystal chart. 
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5-22. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. (CONT) 


INTERPOLATION OSCILLATOR CRYSTAL CHART 


The following chart is used to isolate the particular crystal responsible for audio failure in the same 
100-kHz segment for each MHz of tuning. In this failure mode, if audio is absent at 30.05 and 30.10, 
it will be absent at 40.05 and 40.10; 50.05 and 50.10, etc. 


INTERPOLATION OSCILLATOR CRYSTAL CHART 


SEGMENT OF KC CONTROL 
WHERE AUDIO IS ABSENT 


05 and 10 
15 and 20 
25 and 30 
35 and 40 
45 and 50 
55 and 60 
65 and 70 
75 and 80 
85 and 90 
95 and 100 


Crystal Y2007 
Crystal Y2008 
Crystal Y2009 
Crystal Y2010 
Crystal Y2005 
Crystal Y2004 
Crystal Y2003 
Crystal Y2002 
Crystal Y2001 
Crystal Y2006 


CORRECTION 


Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
Replace A2000 assembly. 
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5-23. TROUBLESHOOTING FLOW CHARTS. 


START 


CONNECT EQUIPMENT AS 
SHOWN ON SH 18 AND 
TURN POWER ON 


SET RT TO 30.00 MHZ. 
TURN VOLUME CONTROL 
FULLY CLOCKWISE. 


SET AN/URM-103 FOR 
20-4V RF WITH 1000-HZ 
MODULATION AND 8-KHZ 
DEVIATION 


ANY 
AUDIO TONE 
HEARD ? 
NOTE 1 


YES 


NO 


IS 
DIAL 


LAMP LIT 
? 


NO 


YES 
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CHART 5-1 
No Audio Troubleshooting 
(Sheet 1 of 18) 


REPLACE VOLUME 
CONTROL R101. REPEAT 


PERFORMANCE TEST. 


SEE NOTE 2 


PARA 
5-2 


SET ME-30/U TO READ VAC. 
POSITIVE LEAD TO TEST 


CABLE PIN K, FIXED AUDIO. 
NEGATIVE LEAD 
TO GND. 


AT 
LEAST 0.16 VAC 
? 


YES 


REPLACE DIAL LAMP 


SEE NOTE 3 


NOTES 


. Do not confuse audio tone with noise. Audio 


tone is 1-kHz signal. 


. The assumption here is that audio is scratchy 


or fades in and out one or more times as 
VOLUME contro! is turned. 


. 1f0.16 vac is present, Monitor Amplifier 


A5100 is working, indicating a valid re- 
ceived audio from A4300. Therefore, 25.5 
vdc power supply to prior stages and to 
lamp can be assumed OK. 


NO TROUBLESHOOT 


POWER SUPPLY 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 


(8) (Sheet 2 of 18) NOTES 
4. Presence of unmuted audio indicates good 


Audio Transformer T5001 and probable bad 
Resistor R5117 in the A5100. 


SET ME-30/U TO READ VAC. 
POSITIVE LEAD TO TEST 


5. Asignal at TP5009 is assumed because 
REPLACE A5100. REPEAT FIXED AUDIO is OK, indicating that 
PERFORMANCE TEST. FL5001 is good. The 0.78 vac value is 
approximate and can be as high as 1.1 v. 


CABLE PIN K, FIXED AUDIO. 
NEGATIVE LEAD TO 
GND. 


SEE NOTE 4 


AT 
LEAST 0.16 VAC PARA 
2 


NO 5-2 


s/s —_@ 


ME-30/U TO TEST CABLE 
PINS, UNMUTED AUDIO 


REPLACE VOLUME 
CONTROL R101. REPEAT 


PERFORMANCE TEST. 


LEAST 7.75 VAC 


INDICATED ON METER XES PARA 
? 


5-2 


NO 


ME-30/U TO RT TP5002. 
RT VOLUME CONTROL 
MUST BE FULLY 
CLOCKWISE. 


REPLACE AUDIO TRANS- 
ME-30/U TO TP5001 


FORMER T5001. REPEAT 
PERFORMANCE TEST. 


0.78 VAC 


SIGNAL PRESENT NO 16 TO YES PARA 
; 20 VAC a 
NOTE 5 ? 
YES NO 


5-67 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


SET ME-26/U TO READ 


VDC. ME-26/U TO TP5003. 


25.5 VDC 
PRESENT 
? 


YES 


REPLACE AUDIO AMPLI- 
FIER AS100. REPEAT 


PERFORMANCE TEST. 
SEE NOTE 6 


PARA 
5-2 


AUDIO 
TONE HEARD 
? 


NO 


INSTALL ORIGINAL A5100. 


SET ME-26/U TO READ 
OHMS. 


NO 


YES 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 3 of 18) 


REPAIR WIRING TO 
PLUG P5001 OR AT J5001. 
REPEAT PERFORMANCE 
TEST. 


PARA 
5-2 


PROBLEM CORRECTED. 


RETURN TO PERFORMANCE 


TESTS. DO ALL TESTS IN 
SEQUENCE. 


PARA 
5-2 


NOTE 


. Due to limited number of test points, com- 


ponent substitution is sometimes necessary. 
Absence of signal at TP5001 could be due to 
failed Power Transistor 0401 or Resistor 
R402. These components are difficult to 
test directly and much more difficult to 
substitute than the A5100 assembly. 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 4 of 18) 


RT, BOTTOM VIEW 


JUMP ACROSS R402 
WITH JUMPER WIRE 


cin) 


Sn, 


TONE HEARD 
? 


EL4GP4 


REPLACE POWER 
TRANSISTOR 0401 


REPLACE R402 


RETURN TO 
PERFORMANCE TESTS. 
DO ALL TESTS tN 
SEQUENCE. 


RETURN TO PERFORMANCE 
TESTS. DO ALL TESTS IN 
SEQUENCE. 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CRS CHECK 


ME-30/U TO TEST CABLE 
PIN F. SLOWLY ADJUST 
SIG GENERATOR RF 
OUTPUT TO 31.00 MHZ. 


TONE 
OR MOTOR-BOATING 
SOUND HEARD 


YES 


SET SIG GENERATOR TO 
30.00 MHZ. SLOWLY AD- 
JUST SIG GENERATOR RF 
OUTPUT TO 29.00 MHZ. 


TONE 
OR MOTOR-BOATING 


SOUND HEARD 
? 


NO 


SET ME-26/U TO READ VOC. 


ME-26/U TO TP4006. 


16 VDC 
PRESENT 
? 


YES 


5-70 


SEE NOTE 8 


NO 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 5 of 18) 


REMOVE RF CABLE FROM 
RT ANT PORT. REMOVE 
P1004 FROM J1004. 
CONNECT SIG GENERATOR 
RF CABLE TO P1004. 


SET SIG GENERATOR TO 
INJECT 41.50 MHZ. SET RT 
TO 30.00 MHZ. INJECT 
100-uV RF. 


SET ME-26/U TO READ VOC 
WITH ZERO REFERENCE 
AT CENTER OF SCALE 


ME-26/U TO TP3001 


TROUBLESHOOT 


POWER SUPPLY 


NOTES 


. An alternate method of checking for a bad 


CRS is to ground TP3001 in the A3000 
assembly while the sig generator is varied 
+1 MHz. If the audio tone is heard when 
TP3001 is grounded, it means that the CRS 
is bad. 


. Keep in mind that this entire troubleshooting 


procedure assumes one total component 
failure causing absence of an audio signal. 
This simple check can quickly isolate a bad 
CRS. 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 6 of 18) 
(1) NOTES 
9. With RT set at 30.00 MHz and 41.5 MHz 


injected into FL3002, there should be no 
error signal from the CRS. The meter will 


remain centered. 
REMOVE P1004 FROM RF 


ZERO-VDC CABLE AND CONNECT 10. This setting should force the CRS to output 
READING ON SEENOTES P1004 TO J1004. REMOVE dc error voltage. The voltmeter will indi- 
ME-26/U P3701 FROM J3701 ON cate this voltage. 


u THE A3700. 


11. If the Time Delay Relay K3001 fails 
to momentarily short the dc error signal, 
the CRS can shift the local oscillator 1 MHz. 


SEE NOTE 9 


12. Since previous steps confirmed presence of 
P3701 TO FREQUENCY audio tone when CRS was isolated fram other 
COUNTER. SET RT TO stages, the local oscillator can be considered 
30.00 MHZ. alined. Therefore, CRS must be generating 
incorrect error signal, driving local oscillator 
off frequency. 


SET SIG GENERATOR TO 
41.75 MHZ. ME-26/U WILL 
MOVE OFF CENTER. 


SEE NOTE 10 


TURN RT KC CONTROL 
SLOWLY TO 30.05 MHZ 
WHILE OBSERVING ME-26/U 
FOR RETURN TO CENTER 


FREQUENCY 
COUNTER READS 
5.65 MHZ + 500 HZ 


YES 


NO 


MOMENTARY 
ZERO-VDC READING 
? 


NOTE 11 


NO 


SET ME-26/U BACK TO 
TRUE ZERO REFERENCE, 
ME-26/U TO TP3002. 


MOMENTARY 
13.5-VDC READING 


TURN RT KC CONTROL 
TO 30.00 MHZ WHILE 
OBSERVING ME-26/U 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 51 
No Audio Troubleshooting 
(Sheet 7 of 18) 
NOTE 


13. Do not discard A2100. 


REPLACE A2100. TURN 
RT KC CONTROL TO 
30.05 MHZ WHILE 

OBSERVING ME-26/U. 


SEE NOTE 13 


PROBLEM CORRECTED. 
RETURN TO 
PERFORMANCE TESTS. 


MOMENTARY 
13.5-VDC READING 
? 


PUT BACK ORIGINAL 
A2100. REPLACE S103 

MOMENTARY CONTACT 
SWITCH. 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE TIME DELAY 
RELAY K3001. RETURN 


TO PERFORMANCE 
TESTS. 


PARA 
5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART & 1 
No Audio Troubleshooting 
(Sheet 8 of 18) 
Gn) NOTES 
14. Voltage may vary from 0.78 to 1.1 vac. 
A4000 CHECK . 15. Actual voltage will be slightly lower due to 


some attenuation of signal by the filter. 


0.78 VAC 
PRESENT 


SET RT TO 30.00 MHZ. 
REMOVE RF CABLE FROM 
RT ANT PORT. REMOVE 
P1005 FROM J1005 ON 
A1000. 


NO 
7 
NOTE 15 


YES 


SIG GENERATOR RF 

CABLE TO P1005. SET SIG 
GENERATOR TO 11.5 MHZ, 
1-KHZ MODULATION, 8-KHZ 
DEVIATION, 50-uV RF. 


REPLACE A5100. REPLACE FL5001. 


RETURN TO RETURN TO 
PERFORMANCE TESTS. PERFORMANCE TESTS. 


AUDIO 


TONE HEARD Yes PARA 
? 


5-2 


NO 


ME-30/U TO TP5013. 
SET ME-30/U TO READ 
TV. 


0.78 VAC 


PRESENT NO 


? 
NOTE 14 


AS000 CHECK 


ME-30/U TO TP5009 


5-73 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


A1000(*) CHECK 


P1005 TO J1005. 
FREQUENCY COUNTER TO 


P1004 AND J1004 WITH 
T-CONNECTOR. 
SEE NOTE 16 


SEE NOTE 17 


COUNTER 

READS 41.5 MHZ 

+/- 3.5 KHZ 
2 


NO 


YES 


DISCONNECT COUNTER 
FROM TEE. CONNECT P1004 
TO J1004. REMOVE P1002 
FROM J1002. 


INJECT 10-1: V, 30-MHZ RF 
INTO J1002 WITH 1-KHZ 
MODULATION, 8-KHZ 
DEVIATION. 


TONE 
FROM LOUDSPEAKER 
? 


YES 


NO 


ALIGN A1400. REPLACE A1400 


IF ALIGNMENT DOES NOT 
CORRECT PROBLEM. 


5-74 Change 4 


CHART 5-1 


No Audio Troubleshooting 


(Sheet 9 of 18) 


NOTES 


16. No signal is injected into receiver during 
this step. RT is set at 30.00 MHz. 


17. The tolerance of the local oscillator with the 
CRS connected is +/- 3.5 kHz. 


ALIGN A1500(*), LOCAL OSC- 
ILLATOR. REPLACE A1500(*) 


IF ALIGNMENT DOES NOT 
CORRECT PROBLEM. 


RETURN TO 


PERFORMANCE TESTS. 


PARA CAUTION 
5-2 MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 
CHECK A1100, 
A1200(*), A1300 


DISCONNECT SIG 


GENERATOR FROM J1002. 
P1002 TO J1002. 


REMOVE A1000(*) TOP COVER. 
SET UP SIG GENERATOR TO 
INJECT 70-1V, 30-MHZ RF, 
1-KHZ MODULATION, 8-KHZ 
DEVIATION. 


RETURN TO 


PERFORMANCE TESTS. 


PARA 
5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 10 of 18) 


ALIGN A1300. REPLACE A1300 
IF ALIGNMENT DOES NOT 
CORRECT PROBLEM. 


INJECT SIGNAL AT 


C1305 AS PER 
ILLUSTRATION. 


TONE HEARD ne RETURN TO PERFORMANCE 
? TESTS. 


YES 


= aaa 
CHANGE SIG GENERATOR PARA 
RF LEVEL TO 20pV. CAUTION 
MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


INJECT SIGNAL AT C1205. 


NO ALIGN A1200(*). REPLACE 
TONE HEARD A1200(*) IF ALIGNMENT DOES 
? NOT CORRECT PROBLEM. 


ALIGN A1100. REPLACE A1100 
IF ALIGNMENT DOES NOT RETURN TO PERFORMANCE 


TESTS. 


CORRECT PROBLEM. 
RETURN TO PERFORMANCE 
TESTS. 


Change 4 5-75 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 6-1 
No Audio Troubleshooting 
(Sheet 11 of 18) 
A4000 
ISOLATION 


16 VDC 
PRESENT 
? 


ME-30/U TO TP4003 


YES 


REPLACE AUDIO AND 
SQUELCH PREAMP A4300 


ON THE A4000 TRAY 


NO 


0.15-VAC 
READING 
? 


YES ALINE A4300. RETURN 


REPLACE A4200 
TO PERFORMANCE TESTS. 


MODULE 


NO 


SET ME-26/U TO READ 
VOC, 30-V SCALE 


ALINE A4200. RETURN 
TO PERFORMANCE TESTS. 


ME-26/U TO TP4006 pg 


16 VOC 
PRESENT 
? 


NO TROUBLESHOOT POWER 


SUPPLY OR WIRING 


Yes 


ME-26/U TO TP4008 


5-76 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 12 of 18) - 


SET SIG GENERATOR TO 
INJECT 11.5 MHZ RF AT 


J 
3000 :V WITH NO REP!LACE A4100 


MODULE 


REPLACE A4200 
MODULE 


MODULATION. INJECT 
SIGNAL INTO TP4004. 


ALINE A4200. RETURN 


LOUDSPEAKER NO ALINE A4100. RETURN 
QUIET TO PERFORMANCE TO PERFORMANCE 
? TESTS. TESTS. 
YES 
INJECT SIGNAL PARA PARA 
INTO TP4005 5-2 5-2 
LOUDSPEAKER NO REPLACE FL4002. RETURN 
QUIET TO PERFORMANCE 
TESTS. 
SET RF LEVEL TO 
50 yu V. INJECT SIGNAL PARA 
INTO TP4009. 5-2 
PARA 
5-2 
LOUDSPEAKER YES REPLACE FL4001. RETURN 
QUIET TO PERFORMANCE 
? TESTS. 


NO 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 13 of 18) NOTES 


18. The test point voltages given for the A3000 
assembly are approximate. If no reading is 
obtained, try a replacement module. 


19. CRS modules are prealined. 
YES 


REMOVE P3701 FROM 
COUNTER. P3701 TO 
J3701. REMOVE P3301 
FROM J3301. 


ANY 

FREQUENCY READING 

ATALL 
? 


NO 


REPLACE Y2100 
INTERPOLATION REPLACE Y2006 


CRYSTAL. RETURN TO 


P3301 TO COUNTER OSCILLATOR. RETURN 


TO PERFORMANCE 
TESTS. 


PERFORMANCE TESTS. 


COUNTER 
READS 46.850 MHZ 
+2.3 KHZ 


NO PARA ee 
5-2 


REMOVE P3301 FROM 
COUNTER. 
P3301 TO J3301. 


ME-30/U TO TP3014 


SET SIG GENERATOR 
TO INJECT 41.5 MHZ, 
10 KuV, WITH NO 
MODULATION, SET RT 
TO 30.00 MHZ. 


0.4 VAC 
READING 
? 
NOTE 18 


ME-30/U TO TP3015 


REPLACE FL3002 AND 
RETURN TO 
PERFORMANCE TESTS 


REMOVE P3002 FROM 
J3002. SIG GENERATOR 
TO J3002. 


SEE NOTE 19 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


0.5-VAC 
READING 
? 


YES 


ME-30/U TO TP3013 


0.3-VAC 
READING 
? 


YES 


ME-30/U TO TP3011 


METER 
SHOWS SLIGHT 


INDICATION 
? 


YES 


ME-30/U TO TP3016 


CHART5-1 
No Audio Troubleshooting 
(Sheet 14 of 18) 
NOTE 


20. CRS modules are prealined. 


REPLACE A3100 

NO AND RETURN TO 
PERFORMANCE 
TESTS 


SEE NOTE 20 


0.2-VAC 
READING 
? 


PARA YES 


5-2 


NO 


REPLACE A3300 
AND RETURN TO 


REPLACE FL3001 
NO AND RETURN TO 


PERFORMANCE 
TESTS 


PERFORMANCE 
TESTS 


PARA PARA 
5-2 5-2 


REPLACE A3200 
NO AND RETURN TO 


PERFORMANCE 
TESTS 


PARA 
5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 5-1 
No Audio Troubleshooting 
(Sheet 15 of 18) 


REPLACE A3400 


AND RETURN TO ME-30/U TO TP3006 


ME-30/U TO TP3009 PERFORMANCE 
TESTS 


1.0-VAC 
READING 
? 


YES 


0.6-VAC 
READING 
9 


NO PARA 
5-2 


YES NO 
REPLACE FL3004 REPLACE FL3005 
AND RETURN TO AND RETURN TO 
ME-30/U TO TP3008 PERFORMANCE PERFORMANCE 
TESTS 


TESTS 


NO PARA PARA 
5-2 5-2 


0.3-VAC 
READING 
? 


YES 


REPLACE A3500 
AND RETURN TO 


PERFORMANCE 
TESTS 


ME-30/U TO TP3007 


NO PARA 


1.5-VAC 
5-2 


READING 
? 


YES 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
7~ (Sheet 16 of 18) 


SET ME-26/U TO READ 
VDC WITH POINTER AT 
CENTER SCALE ZERO 
REFERENCE 


ME-26/U TO TP3003. 
CHANGE RT FREQUENCY 
SEVERAL TIMES WHILE 
OBSERVING VOLTMETER. 


REPLACE A3600 AND 


M RY 
SDE ACADINE ne RETURN TO 
? PERFORMANCE TESTS 
YES 
SET RT TO 30.00 MHZ. ana 
ME-30/U TO TP3004. 5.2 
03-VAC NO REPLACE A3500 AND 
READING RETURN TO 
? PERFORMANCE TESTS 
YES 
REPLACE A3700 AND 
RETURN TO PARA 
PERFORMANCE TESTS 5-2 
PARA 


5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 17 of 18) 


ANY 

FREQUENCY READING 

AT ALL 
7 


REPLACE REFERENCE 
OSCILLATOR Y2200 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE CRYSTAL Y2012 


RETURN TO 
PERFORMANCE 
TESTS 


5-82 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 18 of 18) 


MATCHING 
POWER SUPPLY 
pP-1104(*)/G 


GENERATOR 
AN/URM-103 


TEST CABLE NO. 1 LOUDSPEAKER 
LS-464/U 


EQUIPMENT SETUP USING TEST CABLE NO. 1 


ELeGrane 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


CONNECT EQUIPMENT AS 
ILLUSTRATED ON SH 5. 


SET AN/URM-103 TO 11.5 MHZ, 
1-KHZ MODULATION, 8-KHZ 
DEVIATION, 2.0-y1V RF LEVEL. 


SEE NOTE 1 


REPEAT SINAD TEST, STEPS 
7 THRU 11. 


YES 


CONNECT EQUIPMENT AS 
ILLUSTRATED ON SH 6. RE- 
CONNECT P1005 TO J1005. 


REPEAT SINAD TEST, STEPS 
7 THRU 11. 


5-84 Change 4 


CHART 5-2 
SINAD Test Failure Troubleshooting 
(Sheet 1 of 7) 


RECONNECT TS-723/U AF INPUT 
LEADS FROM TEST CABLE NO 1. 
TS-72WU METER LEAD C TO 
TP4007. (SEE SH 4.) 


CHANGE AN/URM. 103 RF LEVEL 
TO1KpV. 


YES 


REPLACE WIRE W102. RETURN 


TO PERFORMANCE TESTS. 


PARA 
5-2 


NOTES 


1. Other equipment control settings same as 
in SINAD Test. 

2. Ground lead D. Set FUNCTION switch to 
METER. 

3. If unable to find fault in A1000(") Assembly 
repair gear tain. 


CAUTION 


MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


NO 


TROUBLESHOOT A1000(*) 
ASSEMBLY. 


SEE NOTE 3 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


DC LEAD OF ME-26/U 
TO TP4006. (SEE SH 4.) 


TP4006 


16+0.1 VDC 
? 


TROUBLESHOOT A4000 
ASSEMBLY 


REPAIR CHASSIS WIRING 
RETURN TO 
PERFORMANCE TESTS. 


GROUND COMMON LEAD. 


CHART 5-2 
SINAD Test Failure Troubleshooting 
(Sheet 2 of 7) 


2) 


CONNECT EQUIPMENT 


AS INDICATED ON SH 7 


SET A4000 TRAY X-MODE- 
NORMAL SWITCH ($4001) 
BETWEEN POSITIONS. 
(SEE SH 4.) 


SET AN/URM-127 FREQ 
RANGE DIAL TO 100 AND 
RANGE MULT TO X10. 
SET OUTPUT TO 0.78 V. 


TS-723/U METER LEAD C 
TO TP5009. (SEE SH 4.) 
LEAD 0 TO GND. 


TP5009 
0 DB +0.75 DB 
? 


YES 


NO 


TROUBLESHOOT A5000 


ASSEMBLY 


TS-723/U METER LEAD C 


TO TP5002. (SEE SH 4.) 


TP5002 YES 


008 +0.75 OB 
? 


NO 


REPLACE R101. RETURN 
TO PERFORMANCE TESTS. 


PARA 


PARA 
5-10 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-2 
SINAD Test Failure Troubleshooting 
(Sheet 3 of 7) 


TS-723/U METER LEAD C 


TO TP5001. (SEE SH 4.) 
LEAD D TO GND. 


TP5001 
15 V RMS 
MINIMUM 
? 


REPLACE Q401AND IF 
NECESSARY R402 
RETURN TO SINAD TEST. 


SINAD 

-10 0B OR 

GREATER 
? 


TS-723/U METER LEAD C 
TO TPS5007. (SEE SH 4.) 


RETURN TO 
PERFORMANCE 


YES 


TESTS 


TP5007 

22.5 V RMS 

MINIMUM 
7 


TROUBLESHOOT A5000 


PARA 
ASSEMBLY 


5-2 


YES 


REPAIR CHASSIS WIRING. 
RETURN TO oe 
PERFORMANCE TESTS. 


PARA 
5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-2 
SINAD Test Failure Troubleshooting 
(Sheet 4 of 7) 


A5000 ASSEMBLY 


TP4001 


TP4003 
piscr T4005 


A4000 ASSEMBLY 
BOTTOM VIEW 


EL4GP432 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONTI 


CHART 5-2 
SINAD Test Failure Troubleshooting 
(Sheet 5 of 7) 


POWER 
SUPPLY 


SIGNAL 
GENERATOR 
AN/URM-103 


PP-1104(*)/G 


DISTORTION 
ANALYZER 
TS-723(*)/U MATCHING 


UNIT 
ere ae CN-901/U 


LO-RF 


25.5V DC 


O 
METER 


AF INPUT 


RG-58/U 


FREQUENCY 
COUNTER 
AN/USM-207 


& TO P401 


t{NPUT 


T CONNECTOR 
UG-274/U 


SMC TO YELLOW 


BNC CABLE 


SMC NO. 222 


ORIENT BLUE 
COAX AWAY FROM 
A1000 TRAY 


P1005 


A4000 
TRAY 
\ 
Ae biscr TP4005 \ 41000 ASSEMBLY 
BOTTOM BOTTOM 
I 
/ 
i 
+16V 
GROUNDING 
POST 
EL4GP450 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


A1000 ASSEMBLY 


CHART 5-2 
SINAD Test Failure Troubleshooting 
(Sheet 6 of 7) 
POWER 
SUPPLY 
PP-1104(*)/G 
DISTORTION 25.5V DC 
ANALYZER 
TS.723(*)/U 
B c 
AF INPUT METER 
TO P401 
a 


RAISE 
A4000 
TRAY 


P4005 


SIGNAL 
GENERATOR 
AN/URM- 103 


LO-RF o 
MATCHING 


UNIT 
CN-901/U 


FREQUENCY 
COUNTER 
AN/USM-207 


T CONNECTOR 
UG-274/U 


BROWN 
P1001 
(LEAVE 
DISCONNECTED) 


A1000 ASSEMBLY 
BOTTOM 


EL4GP451 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 5-2 
SINAD Test Failure Troubleshooting 
(Sheet 7 of 7) 


POWER SUPPLY 
PP-1104(*)/G 


VOLTMETER 
ME-30/U 


AUDIO 
OSCILLATOR 
AN/URM-127 


INPUT 


TEST CABLE NO. 1 


EL4GP452 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-3 
Squelch Test Failure Troubleshooting 
(Sheet 1 of 2) 
SEE NOTE 1 : : 
1. Use same equipment setup as in Performance 


Test. 


2. That is, repeat Performance Test (NEW 
SQUELCH or OLD SQUELCH) that referred 
REPLACE K5002 (SQUELCH you to this section to see if fault has been 


{SQUELCH DISABLE) TO RELAY). RETURN TO corrected. 
PIN A (GND) PERFORMANCE TESTS. 


TEST CABLE NO. 1 PIN P 


AUDIO 
NOISE PRESENT 
? 


NO PARA 
§-2 


YES 


REPAIR WIRING AND/OR 
NO REPLACE CALL LAMP. 


RT 
CALL LAMP 


LIGHTS 
? 


RETURN TO PERFOR- 
MANCE TESTS. 


YES 


ALINE A5200 MODULE cena 


RETURN TO 
YES PERFORMANCE 


SQUELCH 
TEST OK? 
NOTE 2 


TESTS 


NO 


PARA 
5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-3 
Squelch Test Failure Troubleshooting 
(Sheet 2 of 2) 


REPLACE AND ALINE 
A5300 MODULE 


REPLACE SQUELCH 
SWITCH ON FRONT 
PANEL 


RETURN TO 
PERFORMANCE 
TESTS 


5-92 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-4 
Audio Distortion Test Failure Troubleshooting 
(Sheet 1 of 1) 
NOTES 


START 


1. Other equipment control settings same as in 
Distortion Test. 


2. Set TS-723/U FUNCTION switch to 
DISTORTION. 


USE SAME EQUIPMENT 
SETUP AS IN PERFORMANCE 
TEST 


SET AN/URM-103 RF LEVEL 
CONTROL TO 100 uv 


SEE NOTE 1 


TS-723/U METER LEAD C TO 
TP5013. SEE CHART 5-2, 
SH 4. LEAD 0 TO GND. 


SEE NOTE 2 


TP5013 
DISTORTION 
3.3% OR LESS 


TROUBLESHOOT A5000 
ASSEMBLY 


TROUBLESHOOT A4006 
ASSEMBLY 


5-93 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-5 
Audio Response Test Failure (Normal Mode) Troubleshooting 


(Sheet 1 of 1} 


NOTES 


1. Control settings same as at start of Performance 
Test. 


2. The 1000-Hz (modulation) reading is used 


as a reference. 
USE SAME EQUIPMENT 


tae AS IN PERFORMANCE FL5001 (AUDIO FILTER) 3. Additionally, AN/URM-103 DEVIATION KHZ 
meter should indicate 8 kHz. 


REPLACE AND ALINE 


4. Repeat tast two steps with AN/URM-127 


SEE NOTE 1 controls adjusted for 3 kHz. 


ME-30/U INPUT LEAD ATO 
TP5009. SEE CHART 5-2 
SH 4. LEAD B TO GND. 


WITHIN 2 08 

OF 1000-HZ 

INDICATION 
? 


ADJUST RT VOLUME 
CONTROL FOR ZERO-DB 
INDICATION ON ME-30/U 
SCALE 


SEE NOTE 4. 
IF DECISION IS YES 
AT BOTH FREQUENCIES... 


SEE NOTE 2 


ADJUST AN/URM-127 
CONTROLS FOR 500 HZ. 
OBSERVE ME-30/U DB 
SCALE. 


REPLACE AND ALINE 
A5100 (AUDIO AMP) 


WITHIN 
+2 0B OF 1000-HZ 


INDICATION 
? 


NO RETURN TO PERFORMANCE 


TESTS 


SEE NOTE 3 


YES 


PARA 
5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5&6 
Selectivity Test Failure Troubleshooting 
(Sheet 1 of 1) 


NOTE 


START 
SEE NOTE 


Use same equipment setup as in Performance 
Test. 


REPLACE AND ALINE 
FL4001 (11.5-MHZ CRYSTAL 
FILTER) 


REPEAT SELECTIVITY TEST 


RT 
MEETS SELEC- 
TIVITY SPEC 

? 


REPLACE AND ALINE 
FL4002 (11.5-MHZ CRYSTAL 
FILTER) 


RETURN TO PERFORMANCE 
TESTS 


TM 11-5820-401-34-2-2/EE150-JA-MMM-020/E154-VRC-12 


5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


CONNECT EQUIPMENT AS 
SHOWN ON SH 4. 


SEE NOTE 1 


USE ME-26/U DC PROBE TO 
MEASURE VOLTAGES ON SH 4. 
GROUND COMMON LEAD. 


PROPER 
VOLTAGE LEVELS 
OBTAINED 
? 


YES 


TURN OFF POWER. ME-26/U 
OHMS PROBE TO BLUE WIRE. 


(SEE SH 4). 


200 OHMS ied 


+/- 10% 


YES 


5-96 Change 4 


CHART 5-7 


A1000(*) Assembly Troubleshooting 


(Sheet 1 of 5) 


ME-26/U DC PROBE TO 
YELLOW WIRE. (SEE SH 4). 


REPLACE AND ALIGN FL1001. 
RETURN TO PERFORMANCE 
TESTS. 


PARA 
5-2 


SUBSTITUTE A1200(*), A1300 
AND A1400 REPLACEMENTS 
UNTIL 200-OHM READING 
OBTAINED. 


SEE CAUTION 


SEE NOTE 2 


200-OHM 
READING 

OBTAINED 

? 


NOTES 


1. Do not connect AN/USM-207. 
2. After replacing, align modules. 


CAUTION 


MODULE A1200B CONTAINS PARTS 


SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


REPAIR WIRING TO A1000(*) 
TRAY. RETURN TO PERFORN- 
ANCE TESTS. 


REPLACE AND ALIGN PARENT 
BOARD. 


RETURN TO PERFORMANCE 
TESTS. 
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523. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-7 
A1000 Assembly Troubleshooting 
(Sheet 2 of 5) 


NOTE 


3. Turn power beck on. 


TEE TO AN/USM-207 AS 
INDICATED ON SH 4 


GROUND TP3001 AND 
RECHECK LO FREQUENCIES 


SEE NOTE 3 


LO 
FREQUENCIES 
WITHIN 
150 KHZ? 


SET AT MC-TUNE-KC 
SWITCH TO FREQUEN- 
CIES LISTED IN TABLE A 


TROUBLESHOOT CRYSTAL 
REFERENCE SYSTEM 


VERIFY LOCAL OSCILLA- 
TOR FREQUENCIES AS 
PER TABLE A 


REPLACE AND ALINE 
A1500 (LOCAL 
OSCILLATOR) 


LO 
FREQUENCIES 
WITHIN 
£2 KHZ? 


RETURN TO 
PERFORMANCE 
TESTS 


SET AN/URM-103 FOR 60 
MHZ, 1-KHZ MODULATION, 
8-KHZ DEVIATION, 100. 

RF LEVEL 


CONNECT EQUIPMENT 
AS SHOWN ON SH 5 


TABLE A 


SET RT MC-TUNE-KC ME-30/U INPUT LEAD A TO 
SWITCH FOR 60.00 MHZ MK-1978/VAC SPKR JACK. 
(BAND®) LEAD 8 TO GND. 
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§-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-7 
A1000(*) Assembly Troubleshooting 
(Sheet 3 of 5) 


ADJUST RT VOLUME CONTROL 
FOR 17-V INDICATION ON 
ME-30/U METER. 


CAUTION 


MODULE A1200B CONTAINS PARTS 
SENSITIVE TO ELECTROSTATIC 
DISCHARGE (ESD). 


CHECK SINAD 


17V 
AND SINAD 
OK? 


RETURN TO 
PERFORMANCE 
TESTS. 


ALIGN A1100, A1200(*), A1300 
AND A1400 MODULES. 


REPLACE AND ALIGN IN TURN 
A1100, A1200(*), A1300, A1400 

AND A1500(*) MODULES UNTIL 
ME-30/U INDICATES 17 V. 


5-98 Change 4 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-7 
A1000 Assembly Troubleshooting 


(Sheet 4 of 5) 


FREQUENCY 
COUNTER 
AN/USM-207 


MULTIMETER 


LA | Lo) 
A3000 ASSEMBLY 


A1000 ASSEMBLY 


P1002 
GROUND (BLACK) 


INPUT SIGNAL 
RAISE FROM CRS; + 0.5V DC 


BLUE 
P1005 


EL4GP453 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-7 
A1000 Assembly Troubleshooting 
(Sheet 5 of 5) 


NOTE: 
THE LOUDSPEAKER WILL ISSUE A TONE WHEN THE R-442 VOLUME 
CONTROL 1S ADJUSTED DURING THE PROCEDURE. IF YOU WISH TO 
DISCONNECT THE LOUDSPEAKER, YOU MUST ADO AN IMPEDANCE 
MATCHING LOAD FOR THE AUDIO TRANSFORMER. THIS MAY BE 
ACCOMPLISHED BY CONNECTING A 600 OHM RESISTOR BETWEEN 
TEST CABLE NO.1 PIN F (MUTED AUDIO) AND PIN A (GROUND). 


FREQUENCY 
COUNTER 
AN/USM-207 


VOLTMETER 
ME-30/U 


POWER SUPPLY 
PP-1104(*)/G 


T CONNECTOR 
UG-274/U 


RG-58/U 


SIGNAL 
GENERATOR 
AN/URM-103 


O 
LO RF 


MATCHING 
UNIT 
CN-901/U 


LOUDSPEAKER 
TEST CABLE NO. 1 LS-464/U 


EL4GP454 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-8 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 1 of 5) 


START 


NOTES 


OSCILLOSCOPE PROBE 


1. (a) P-to-P = Peak-to-Peak ih: 
(b) Locations of TP3001 and test points listed 
in the following steps are illustrated on 
Sh 6. 


CONNECT EQUIPMENT 
AS SHOWN ON SH 5 


2. Readjust AN/URM-103 RF TUNING control 
for steady waveform. 


SET RT MC-TUNE-KC 
SWITCH TO 30.00 MHZ 
(BAND@) 


300 MV P-TO-P ves 


MIN AT 5.65 
MHZ? 


NO 


SET AN/URM-103 TO 
41.50 MHZ ANDO RF 
OUTPUT TO 260 nV 


OSCILLOSCOPE AND 
AN/USM-207 TO 
TP3007 


OSCILLOSCOPE AND 
AN/USM-207 TO 


TP3006 


ADJUST OSCILLOSCOPE 
TO DISPLAY P-TO-P 


TP3007 
900 MV P-TO-P 
MIN AT 5.65 
MHZ? 


TP3006 
710 MV P-TO-P 
MIN AT 5.65 
MHZ? 


NO 


VOLTAGE OF SIGNAL AT 
TP3001 


SEE NOTE 1 
YES 


REPLACE 
A3600A MODULE REPLACE FL3005 


RETURN TO 


RETURN TO 
PERFORMANCE 


PERFORMANCE 


TESTS TESTS 


PARA 
5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-8 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 2 of 5) 


) © 


OSCILLOSCOPE PROBE OSCILLOSCOPE AND 
AND AN/USM-207 TO AN/USM-207 TO TP3008. 


TP3004. ADJUST FOR ADJUST FOR P-TO-P 
P-TO-P DISPLAY. DISPLAY. 


TP3004 TP3008 


210 MV P-TO-P NO 176 MV P-TO-P YES 
MIN AT 5.65 MIN AT 5.65 
MHz? MHZ? 
YES NO 
OSCILLOSCOPE LEAD A 
AND AN/USM-207 TO J3781. RUAN ShoeG eoibe 
(SEE SH 6.) GROUND LEAD ADJUST FORP-TOP 
8. SET OSCILLOSCOPE DISPLAY 
RANGE SWITCH TO 1V. : 
43701 TP3009 
300 MV P-T0-P NO 198 MV P-TO-P YES 


MIN AT 5.65 
MHZ? 


MIN AT 5.65 MHZ? 


NO 


REPLACE A3700A MODULE. 
RETURN TO PERFORMANCE 
TESTS. 


REPLACE A2000A MODULE. 
RETURN TO PERFORMANCE 
TESTS. 


PARA 
§-2 


5-102 Change 3 


REPLACE A3500A MODULE. 


RETURN TO PERFORMANCE 
TESTS. 


PARA 
5-2 


REPLACE FL3004. RETURN 


TO PERFORMANCE TESTS. 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-8 
A2000, A3000 Assemblies Troubleshooting 


(sheet 3 of 5) 


) 


OSCILLOSCOPE AND 
AN/USM-207 TO TP3016. 


AOJUST FOR P-TO-P 
DISPLAY. 


TP3016 
1.8 MV P-TO-P 
MIN AT 5.65 
MHZ? 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE A3400A MODULE 


DISCONNECT P3301 FROM 
33301. USING T-CONNEC- 
TOR, CONNECT VOLTMETER 


GROUND PROBE B. 


400 MV MIN 
AT 46.85 MHZ 
? 


REPLACE A2000A MODULE 


RECONNECT P3301 TO 
J3301. VOLTMETER 
PROBE A TO TP3010. 


REPLACE FL3003. 
REPLACE A3300A MODULE 


RETURN TO PERFORMANCE 
TESTS. 


TP3010 
19 MV MIN 
? 


VOLTMETER PROBE A PARA 
TO TP3011 52 


NO 


Change 3 


5-103 
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5-23. TROUBLESHOOTTNG FLOW CHARTS. (CONT) 


CHART 5-8 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 4 of 5) 


@ 


NOTE 


3. The following steps require a spectrum 
analyzer. If none is available, go to Chart 
5-1; sh 14 and follow instructions for use of 
ME-30/U at TP3013. 


CONNECT VOLTMETER 


CONNECT SPECTRUM 


PROBE A TO TP3014 ANALYZER TO TP3013 


TP3014 1 werk RU 
220 My MIN isane cae REPLACE A3200 MODULE 


STEPS? 


CONNECT VOLTMETER CONNECT SPECTRUM 
PROBE A TO J3002. ANALYZER TO TP3015 


SEE NOTE 3 


TP3015 


P3002 
| 250nV Mei cai REPLACE FL3001 
? STEPS? 
NO 


REPAIR CABLE W202/ 
W402 (GREEN). RETURN 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE A3100A MODULE 


TO PERFORMANCE 
TESTS. 


PARA PARA 
es REPLACE FL3002 as 


5-104 Change 3 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-8 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 5 of 5) 


POWER 
SUPPLY 
PP-1104(*)/G 


FREQUENCY 
COUNTER 
AN/USM-207 


OSCILLOSCOPE 


INPUT © 


SIGNAL 
GENERATOR 
AN/URM-103 


VOLTMETER 


A3000 ASSEMBLY 


EL4GP456 
Change 3 5-105 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-9 
A4000 Assembly Troubleshooting 
(Sheet 1 of 3) 


START 


SET AN/URM-103 TO 11.5 
MHZ, 8-KH2Z DEVIATION, 
1-KHZ MODULATION, 

120-uV RF LEVEL 


CONNECT EQUIPMENT AS 
SHOWN ON SH 3 


ME-26/U OC PROBE TO 
Tp4006. (SEE SH 3.) 
GROUND COMMON LEAD. 


CONNECT VOLTMETER 
LEAD A TP4007. (SEE SH 3.) 
LEAD B TO GND 


P4007 

TP4006 ADJUST R4304 FOR 1.0-V 

16 VOC + 5% YES INDICATION ON ME-30/U at sae esd 
? METER : 


DISCONNECT VOLTMETER 
ME-26/U DC LEAD TO 
TP4002. (SEE $H 3.) 
GROUND COMMON LEAD. 


REPLACE AND ALINE 
A2100 MODULE 


TP4002 


REPLACE AND ALINE 
A4200A MODULE 


RETURN TO PERFORMANCE 
TESTS 


5-106 Change 3 


NO 
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5-23 TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-9 
A4000 Assembly Troubleshooting 
(Sheet 2 of 3) 


) 


TURN VOLTMETER a 
RANGE SWITCH TO 0.001. 

LEAD A TO TP4009. 

(SEE SH 3) 


iVOLTMETER A TO TP4003. 


(SEE SH 3.) LEAD B TO REPLACE AND ALINE 


AA300A MODULE 


TP4003 TP4009 
50 MV MIN YES pid TO PERFORMANCE 67 pV MIN AT YES 
? 11.5 MHZ? 
NO 


VOLTMETER LEAD A g 
TO TP4004 (SEE SH 2.) G> REPLACE FL4001 
TP4004 ALINE A4200A. IF UNABLE 
2.8 MV MIN AT TO ALINE, REPLACE Suni 
11.5 MHZ? A4200A. 
bloated RETURN TO PERFORMANCE a 


TO TP4005. (SEE SH 3.) TESTS 


PARA 
5-2 


TP4005 
4.0 MV MIN AT 


REPLACE AND ALINE 
11.5 MHZ? FL4002 


NO 


Change 3 5-107 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-9 
A4000 Assembly Troubleshooting 
(Sheet 3 of 3) 


POWER SIGNAL 
SUPPLY GENERATOR 
PP-1104(*)/G AN/URM-103 


LO-RF O 


MATCHING 
UNIT 
CN-901/U 


RG-58/U 


FREQUENCY 
COUNTER 
AN/USM-207 


T CONNECTOR 
UG-274/U 
SMC TO 
BNC CABLE 
YELLOW 
ORIENT BLUE ee 
COAX AWAY FROM A1000 ASSEMBLY 


A1000 TRAY 


SMC NO. 222 


+16V DC 


GROUNDING POST 


=I ; 
44000 ASSEMBLY 
BOTTOM 


MULTIMETER 


ME-26/U VOLTMETER 


EL4GP456 


5-108 Change3 


5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 
SEE NOTES 1 AND 2 


25.5-V POWER SUPPLY TO 
RT. POWER ON. ME-26/U 


TO TP5003. (SEE SH 7.) 
GROUND COMMON LEAD. 


TPS003 
+25.5 VDC 
? 


REPAIR CHASSIS WIRING 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 
5-2 


CHART 6-10 


A5&000 Assembly Troubleshooting 


(Sheet 1 of 8) 


ME-26/U OC LEAD TO 
TP5010. (SEE SH 7.) 


TP5010 
+16 VOC + 5% 
? 


REPLACE AND ALINE 
A2100 ASSEMBLY 


TP5010 
+16 VDC 5% 
? 


YES 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


NOTES 


- Use A5000 signal flow diagram (FO-13) for 


reference during troubleshooting. 


- Germanium Assemblies A5200 and A5300 


must be replaced with Silicon Assemblies 
A5200A and A5300A. 


CAUTION 
Do not mix Germanium Assemblies 


A5200 or A5300 with Silicon Assemblies 
A5200A or A5S300A. 


. Set RT MC-TUNE-KC SWITCH to 60.05 


MHz, BAND © . 


EQUIPMENT AS SHOWN 
ON SH7 


SEE NOTE 3 


USING AN/URM-127, INJEC 


SET A4000A X-MODE- 
NORMAL SWITCH TO 
MIDPOSITION 


ME-30/U LEAD A TO TP5009. 
(SEE SH 7.) GROUND LEAD 
B. NOTE DB VALUE. 


Change 2 5-109 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


4) 


INJECT 1.0 V INTO TPS013 
AT FREQ’S IN TABLE A. 


NOTE DB CHANGES AT 
TP5009. 


TP5009 
VALUES AS 
SHOWN 

? 


REPLACE AND ALINE 
FL5001 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 


5-110 Change 2 


CHART 5-10 


A5000 ey oy 
0 


(Shee 


TURN RT VOLUME 
CONTROL FULLY 
CLOCKWISE 


ME-30/U LEAD ATO 
TP5001. (SEE SH 7.) 


CHECK AS100A, 0402 
AND R402. REPLACE, IF 
NECESSARY. 


SEE NOTE 4 


YES 


NOTES 
4. After replacing A5100 module, aline. 


5. FUNCTION: EXT MOD set AN/URM-127 
for 1 kHz at 10 pV. 


TABLE A 


TP 5009 (DB CHANGE 
X-MODE RCVRA (HZ) FROM 1-KHZ VALUE) 


300 +10 
3000 £10 
6000 -21 MIN 


POWER OFF. CONNECT 
EQUIPMENT AS SHOWN ON 
SH 8. POWER ON. 


ADJUST AN/URM-103 RF 
TUNING CONTROL FOR 
60.05 MHZ ANDO DEVIATION 
CONTROL FOR 8 KHZ 


SEE NOTES 


ME-30/U LEAD A TO TP5004. 
(SEE SH 7.) GROUND LEAD 


B. NOTE VOLTAGE. 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-10 
A5000 Assembly Troubleshooting 
(Sheet 3 of 8) 


8) 


NOTES 


6. Repeat Distortion Test steps 6 thru 11, but 
REPLACE T5001. RETURN take measurements at TP5005 instead of Test 


TO PERFORMANCE Cable No. 1. 


REPEAT MEASUREMENT 
WITH AN/URM-127 SET 


AT 500 HZ AND 3 KHZ 


TESTS. 


= 


. After replacing A5100 module, aline. 


TP5004 


7.75 MIN AT NO PARA 


ALL FREQ 52 
? 
ME-30/U TO TPSOOS. 
(SEE SH 7.) REPLACE K5001 
TP5005 
PARA 1.7% DISTORTION “\_YES 
ae MAX 
? 
YES 56 


HECK AS100A, R402 AND 
0402. REPLACE, IF 

NECESSARY. (SEE NOTE 7.) 
RETURN TO PERFORMANCE 


RESET AN/USM-127 FOR 


ME-30/U LEAD ATO 
TP5007. (SEE SH 7.) Pil aaa 


CHECK DISTORTION 
no AT TP5005 a 


SEE NOTES 


Change 3 5-111 
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(9) 


TS-723/U METER LEADA 
TO TPSO06. (SEE SH 7.) 


ADJUST AN/USM-127 
OUTPUT CONTROL DIAL 
FOR 0.22-V INDICATION 
ON TS-723/U METER 


TS-723/U METER LEAD A 
TO TP5013. (SEE SH 7.) 
OBSERVE METER 
INDICATION. 


CHECK DISTORTION 
AT TP5006 


SEE NOTE 8 


TPS006 
1.7% DISTORTION 
MAX 


5-112 


5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 6-10 


A5000 Assembly Troubleshooting 


(Sheet 4 of 8) NOTE 


8. Repeat Distortion Test steps 6 thru 11, but 
take measurements at TP5006 instead of Test 
Cable No.1. 


REPLACE AND ALINE 
A5100A MODULE. 


RETURN TO PERFOR- 
MANCE TESTS. 


PARA 
5-2 


ADJUST AN/URM-127 
FOR 150 HZ AT 2 V. 


REPEAT AUDIO GAIN 
AND DISTORTION STEPS 


ADJUST AN/URM-103 
USING 3000-HZ DEVIATION CONTROL 
MODULATING FREQUENCY FOR 3-KHZ METER 


INDICATION. 


SET RT SQUELCH 


SWITCH TO NEW ON 


3000-HZ ves 
TEST OK 
? 


NO 


REPLACE AND ALINE PARA 
AS100A. RETURN TO 52 
PERFORMANCE TESTS. 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 5-10 


A5000 Assembly Troubleshooting 
(Sheet 5 of 8) 


(1) NOTES 


9. Set TS-723/U FUNCTION SWITCH to METER, 


10. That is, limiting occurs. 


ADJUST AN/URM-127 
OUTPUT CONTROL FOR 


TS-723/U METER LEAD C 
TO TP5008. (SEE SH 7.) 


0.20 V AT TP5013. 
(SEE SH 7.) 


SEE NOTE 9 


INCREASE MODULATION 
LEVEL BY ADJUSTING 
AN/URM-127 OUTPUT 
CONTROL UNTIL VOLTAGE 
AT TP5008 STOPS 
INCREASING 


RT 
CALL LAMP LIT 
? 


SEE NOTE 10 


ALINE A5200A AND 
A5S300A. REPLACE, IF 
NECESSARY. 


YES REDUCE AN/URM-127 
OUTPUT UNTIL TPS013 


- VOLTAGE IS 0.15 V 


CHECK AND IF 
NECESSARY REPLACE 
5200A, 5300A AND $102 


RT 
CALL LAMP LIT 
? 


CHECK AND IF NECESSARY PEREORWMICE 
REPLACE K5002 AND $102 TESTS 


PARA 
5-2 


5-113 
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5-23 TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-10 


A5000 Assembly Troubleshooting 
(Sheet 6 of 8) 


@ 


CHANGE RT CALL LAMP 
SWITCH TO OLD ON. SET 
AUDIO OSCILLATOR FREQ 
TO 7300 HZ. 


RT 
CALL LAMP OFF 
? 


TS-723/U METER LEAD C 
TO TP5008. SET AUDIO 
OSCILLATOR FOR 1.5 + 
0.1 V AT TP5008. 


ADJUST NEW SQUELCH 
POT. (SEE SH 7.) 


RT 
CALL LAMP OFF 


RT 
CALL LAMP OFF 
? ? 


CHECK AND IF 
NECESSARY REPLACE 
AS200A, A5300A, K5002 
AND $102 


ADJUST OLD SQUELCH 
POT. (SEE SH 7.) 


RETURN TO 


PERFORMANCE 
TESTS 


RT 
CALL LAMP OFF 
? 


PARA 
§-2 


5-114 


RETURN TO 
PERFORMANCE 


TESTS 
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5-23 TROUBLESHOOTING FLOW CHARTS (CONT) 


CHART 510 
A5000 Assembly Troubleshooting 
(Sheet 7 of 8) 


POWER 
SUPPLY 
PP-1104(*)/G 


MULTIMETER 


VOLTMETER 
ME-30/U 


SIGNAL 
GENERATOR 
AN/URM-127 


OUTPUT CO 


A5000 ASSEMBLY 
TEST POINTS 


EL4GP457 


5-115 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 6-10 
A6000 Assembly Troubleshooting 
(Sheet 8 of 8) 


DISTORTION 
ANALYZER 
TS-723(*)/U 


A 0 SIGNAL 


GENERATOR 


AN/URM-103 


EXT MOD LO RF 


POWER SUPPLY 
PP-1104(*)/G 


] LJ 
MATCHING 
RG-58, UNIT 
ADAPTER CN-901/U 
UG-514 
(OBSERVE 
POLARITY) 


SIGNAL 
GENERATOR 
AN/URM-127 


Se 


L__. _J [RG-68/u 


TEST CABLE NO. 1 


5-116 


FREQUENCY 


COUNTER 
AN/USM-207 


INPUT 


T CONNECTOR 
UG-274/U 


EL4GP458 
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5-23 TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-11 
Transmitter Frequency Accuracy Troubleshooting 
(Sheet 1 of 4) 


NOTES 
START 
1. Set RT MC-TUNE-KC switch to the following 


frequencies. At each frequency, 


a) Key handset. 

b) Note ME-30/U meter indication. 
CONNECT EQUIPMENT AS c) Unkey handset. 
SHOWN ON SH 3. DISCON- TROUBLESHOOT 
NECT P6001 FROM J6001. A6000 ASSEMBLY CAUTION 


(SEE SH 4) Do not change frequencies when trans- 


mitter is keyed. 


Test frequencies: 30.00, 42.00, 52.00, 53.00, 
65.00, and 75.00 MHZ. (Turn BAND switch 


50-OltM RESISTOR TO 6002 to (B) at frequencies above 52.00 MHZ.) 


AND GROUND. ME-30/U CHART 
LEAD A TO J6001. GROUND 5-16 
LEAD B. 


CORRECT NO 


SEE NOTE 1 FREQ 
+150 KHZ? 
RECONNECT P6001 TO TROUBLESHOOT 
NO J8001. DISCONNECT P5003 A6000 ASSEMBLY 
FROM J6003. (SEE SH 4.) 
YES 


DISCONNECT ME-30/U 
AND CONNECT AN/USM-207 


ME-30/U LEAD A TO J6003 


LEAD A TO J6001. GROUND 
LEAD B. 


SEE NOTE 1 


FOLLOW INSTRUCTIONS 
IN NOTE 1, EXCEPT NOTE 200 

FREQUENCY DISPLAY TO 600 MV 
INSTEAD OF VOLTAGE RMS? 


YES 


5-117 


TM 11-5820-401-34-2-2/0967-L P-432-3030 
5-23. TROUBLESHOOTING FLOW CHARTS (CONT) 


CHART 5-11 
Transmitter Frequency Accuracy Troubleshooting 


(Sheet 2 of 4) 


(6A) NOTE 


2. See Sh 4. 


TROUBLESHOOT 
RECONNECT P6003 
TO 26003 A4000 ASSEMBLY 


(CHART 5-9) 


IF FAULT IS STILL NOT 
ME-26/U LEAD ATO CORRECTED, DISCONNECT 
TP8008. (SEE SH 5.) 48301. CONNECT 50-OHM 
LEAD B TO GND. RESISTOR BETWEEN P8301 
AND GND. 


SEE NOTE 2 


SET MK-1978/VRC KEY ME-30/U LEAD A TO P8301. 
SWITCH TO XMIT. GROUND LEAD B. SET 


NOTE ME-26/U METER MK-1978/VRC KEY SWITCH 
INDICATION. TO XMIT. 


NO REPLACE AND ALINE A1400 
10 ny RMS = (MIXER) MODULE. RETURN 
TO PERFORMANCE TESTS. 
YES YES 


TROUBLESHOOT TROUBLESHOOT PARA 


A8000 ASSEMBLY §-2 


A8000 ASSEMBLY 


CHART CHART 
5-18 §-18 


5-118 


TM 11-5820-401-34-2-2/0967-L P-432-3030 
5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 511 
Transmitter Frequency Accuracy Troubleshooting 
(Sheet 3 of 4) 


POWER SUPPLY 
PP-1104(*)/G 


DUMMY 
LOAD 
DA-75/U 


WATTMETER 
AN/URM 120 


TEST CABLE NO. 1 


VOLTMETER FREQUENCY 


COUNTER c-A 
AN/USM-207 


(GROUND CLIP) 
EL4GP472 


Change 3 5-119 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-11 
Transmitter Frequency Accuracy Troubleshooting 
(Sheet 4 of 4) 


GRAY COAX 


A6400 
ISOLATION 
46001 46101 


A8000 
ASSEMBLY 
P6001 P6101 


436003 J6201 


P6003 
ee P6202 P6201 
To _(XMIT ONLY) YELLOW COAX 
eos ORANGE 
P2 
: J2 
Jt PA 


P3: 


EL4GP459 


5-120 Change3 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


USE SAME EQUIPMENT 
SETUP AS IN 
PERFORMANCE TESTS 


SEE NOTE 1 


DISCONNECT J6101 FROM 
P6101. (SEE SH 4.) 


ME-26/U AND AN/USM-207 
TO P6101 


KEY HANDSET 


1.5 V RMS 
AT 30.00 MHZ 
£3.5 KHZ 
? 


NO 


SEE NOTE 2 
VES 


CHART 5-12 


Transmitter Low and High Power Troubleshooting 


(Sheet 1 of 4) 


RECONNECT P6001 TO a 
J6001. CONNECT ME-26/U 


i ter 
TO PIN 2 OF A6000 1. You will also need a frequency coun 


(AN/USM-207) and a voltmeter (ME-30/U). 


ASSEMBLY. (SEE SH 4.) 
KEY HANDSET. 


2. After taking measurements, unkey handset. 


NO ME-26/U DC LEAD TO K403. 
SET MK-1978/VRC KEY 
SWITCH TO XMIT. 


YES 


TROUBLESHOOT YES 25.5 +0.1 VDC 


A6000 ASSEMBLY 


? 
NOTE 2 


NO 


CHECK K401, A7100, CB301 
(RT-246/V RC), AND CB351 
(RT-524/VRC) 


REPLACE FAULTY 
COMPONENTS. RETURN 
TESTS. TO PERFORMANCE TESTS. 


REPLACE K403. RETURN 
TO PERFORMANCE 


PARA PARA 
5-2 5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


PERFORM LOW POWER 
TEST WITH ME-26/U LEAD 
A CONNECTED TO J6201. 
(SEE SH 4.) 


REPEAT LOW POWER 
TEST WITH ME-26/U OC 
LEAD CONNECTED TO 
$6202. (SEE SH 4.) 


SEE NOTE 3 


LOW 
POWER TESTS OK 
? 


PERFORM LOW POWER 
TEST WITH ME-26/U DC 
LEAD CONNECTED TO 
P3. (SEE SH 4.) 


REPEAT LOW POWER 
TEST WITH ME-26/U OC 
LEAD CONNECTED TO 
P2. (SEE SH 4.) 


SEE NOTES 


9B 
SH3 


5-122 Change 3 


NO 


CHART 5-12 
(Sheet 2 of 4) 


KEY HANDSET. CONNECT 
ME-26/U LEAD A AS PER 
NOTE 6. 


NO 
ME-26/U LEAD A TO JUNC- 
TION BETWEEN.R401 AND 
K406. KEY HANDSET. 
225 VOC NO 


MINIMUM 
? 
NOTE 4 


YES 


CHECK AND IF NECESSARY 
REPLACE K301, K401, S307 
(RT-246/V RC), AND S356 ‘RT- 


524/VRC). RETURN TO 
PERFORMANCE TESTS. 


Transmitter Low and High Power Troubleshooting 


NOTES 


. J6201 checks BAND(A), and J6202 checks 


BAND(B). 


. After taking measurements, unkey handset. 
. P3 checks BAND , ond P2 checks 


BAND(B). 
TEST POINT | MINIMUM VALUE 


TP9003 95 V AMS 
TPS004 -‘0V 
TP9002 +250 V 


TP9001 +650 V 


TROUBLESHOOT AS000 


AND A9400 ASSEMBLIES 


CHECK AND IF 
NECESSARY REPLACE 
K401, R401 AND K406. 


SEE RETURN TO PER- 
FORMANCE TESTS 


PARA 
5-2 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-12 
Transmitter Low and High Power Troubleshooting 
(Sheet 3 of 4) 


CHECK ANDO IF NECESSARY 
REPLACE FL4001 AND 
CABLES W412, W411, AND 
w4i0 


LOW 
POWER TEST 
OK 


? 


CHECK AND IF NECESSARY 
REPLACE S307 (RT-246/ 
VRC), S366 (RT-524/VRC), 
K301 AND K401 


RETURN TO 
PERFORMANCE 
TESTS 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-12 
Transmitter Low and High Power Troubleshooting 
(Sheet 4 of 4) 


ISOLATION] _ GRAY COAX 
96001 6101 
A8000 
ASSEMBLY 
P6001 P6101 
J6003 J6201 


P6003 P6202 P6201 
16V DC 
XMIT ONLY 
ie ( ) YELLOW COAX ORANGE 


P2 
J2 
J1 


| | P3 


EL4GP459 


5-124 Change3 
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5-23 TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


USE SAME TEST SETUP AS 
IN PERFORMANCE TEST. 
DISCONNECT ME-57/U AND 
AN/USM-207 FROM 
AN/URM-120. 


ME-30/U LEAD A TO TP5008. 
(SEE SH 3.) (SEE NOTE 1.) 
GROUND LEAD B. 


KEY HANDSET 


ROTATE RT SQUELCH 
SWITCH THRU ALL 
POSITIONS. OBSERVE 
ME-30/U METER. 


CHART 5-13 
Transmitter Squelch Tone Stability Troubleshooting 


(Sheet 1 of 3) Bove 


1. in alt positions except OLD ON. 


UNKEY HANDSET. 
TROUBLESHOOT A5000 


ASSEMBLY. 


UNKEY HANDSET. RE- 
PLACE S302 (RT-246/VRC 
AND 8352 (RT-524/VAC). 


NO RETURN TO 
PERFORMANCE 
TESTS 


TP6012 
1.4 V RMS MIN 
? 


YES 


ME-26/U LEAD A TO PARA 
TP8007. (SEE SH 3.) 5-2 


TP5008 
14 V RMS MIN 
? 


NOTE 1 


YES 


ME-30/U LEAD A TO 


TP 5012. (SEE SH 3.) 


ROTATE RT SQUELCH 
SWITCH THRU ALL 
POSITIONS. OBSERVE 
ME-30/U METER 
INDICATION. 


TP8007 
14. V RMS MIN 


? 
NOTE 1 


YES 


5-125 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-13 
Transmitter Squelch Tone Stability Troubleshooting 
(Sheet 2 of 3) 


(108) NOTE 


2. In all positions except OLD ON. 


wus geany, cm 
A 
mes RACE 
’ . : CONNECTOR, CHASSIS 
WIRING. 


ROTATE RT SQUELCH 

SWITCH THRU ALL RETURN TO 
POSITIONS. OBSERVE PERFORMANCE 
ME-30/U METER TESTS 
INDICATION. 


58001, 
PIN 3 1.4 V RMS NO 
MIN? 
NOTE 2 
YES 
AN/USM-207 TO UNKEY HANDSET. 
P8009. (SEE SH 3.) TROUBLESHOOT A8000 
ASSEMBLY. 
ROTATE RT SQUELCH 
SWITCH THRU ALL POSI- cance 
TIONS. OBSERVE AN/USM- pe 
207 DISPLAY. 
UNKEY HANDSET. 
NO TROUBLESHOOT AG000 Beh 


ASSEMBLY. 


YES 
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5-23 TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 6-13 
Transmitter Squelch Tone Stability Troubleshooting 
(sheet 3 of 3) 
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5-23 TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-14 
Transmitter Deviation (Normal Mode) Troubleshooting 
(sheet 1 of 2) 


START 


NOTES 


USE SAME EQUIPMENT UNKEY HANDSET. 1. Meke sure the si erator is still outputting 

SETUP ASIN TROUBLESHOOT A8000 ie 

PERFORMANCE TESTS ASSEMBLY (CHART 5-18). 

2. If problem still exists after replacing 2401, go 
to next step. If fault has been corrected, return 
to Performance Tests, paragraph 5-2. 


RF PROBE A TO TEST IF PROBLEM STILL 
CABLE NO. 1 PIN N. EXISTS, TROUBLESHOOT 
PROBE B TO PIN A. AG000 ASSEMBLY 


SEE NOTE 1 


DISCONNECT ME-30/U FROM 


15 MV RMS 
MINIMUM 
? 


NO UNKEY HANDSET. 
TROUBLESHOOT A8000 


SIGNAL. 
PRESENT 
? 


ASSEMBLY. 


ves YES 


UNKEY HANDSET. 
TROUBLESHOOT A6000 


UNKEY HANDSET. CHECK 
AND IF NECESSARY 
REPLACE 2401. 


SEE NOTE 2 


ASSEMBLY. 


ME-30/U LEAD A TO 
TP8009. {SEE SH 3.) CHART 
KEY HANDSET. 5-16 
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5-23 TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-14 
Transmitter Deviation (Normal Mode) Troubleshooting 
(sheet 2 of 2) 


EL4GP462 


5-129 


T = 11-5820-401-34-2-2/0967-432-L P-3030 


5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-15 
Antenna Information (Switching) Troubleshooting 


(sheet 1 of 1) 


TABLE A 


FAULTY RT MATCHING 
ANT CONT PIN CAPACITOR 


CHECK AND IF NECESSARY, 
REPLACE WIRING AND 
SWITCHES S305 AND 

$309 


SEE TABLE A. 
REPLACE CAPACITOR 

WHICH MATCHES FAULTY 
RT ANT CONT PIN. 


25.5 VOC 
AT FAULTY PIN 
? 


FAULT CORRECTED. 
RETURN TO 
PERFORMANCE TESTS. 


RETURN TO 
PERFORMANCE 
TESTS 


5-130 


5-23 TROUBLESHOOTING FLOW Cuaats. (cont) 


CONNECT EQUIPMENT 
AS SHOWN ON SH 3 


DISCONNECT P6002 FROM 
46002. CONNECT 50-0HM 
RESISTOR BETWEEN 
46002 AND GNO. 


SEE NOTE | 


REMOVE COVER FROM 
OSC-BUFFER ASSEMBLY 
AND INSTALL ALINEMENT 
COVER 


DISCONNECT P6001 FROM 
46001. CONNECT RF CABLE 


LEAD A TO J6001. {SEE 
SH 3.) LEAO B TO GND. 


KEY HANDSET. NOTE 
AN/USM-207 FREQUENCY 
DISPLAY, 


NO 


YES 


CHART 5-16 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


Main Circuit Board Assembly AGOOOA, and Modules 
A6300A and A6400A Troubleshooting 


(sheet 1 of 5) 


UNKEY HANDSET. TURN 
AT POWER SWITCH TO OFF, 


REMOVE OSC-BUFFER 
COVER AND REMOVE 
A6300A AND AG400A 
ASSEMBLIES 


SET RT POWER SWITCH 
TO ON. KEY HANDSET. 


AF CABLE LEAD ATO 
TERMINALS LISTED IN 
TABLE A. (SEE NOTE 2.) 
LEAD 6 TO GND. 


VOLTAGE 

INDICATIONS AS 

PER TABLE A 
? 


REPLACE ANO ALINE 
AS000A BOARD. RETURN 


TO PERFORMANCE TESTS. 


NOTES 
1, See Sh 6. 


2. Connector terminal diagrams, 


EL4GP464 


TABLE A 


CONNECTOR/PIN VOLTAGE 


10.3 + 3% 
6340.2 VOC 
10.3 + 3% 

16.0 20.2 voc 


YES 


PARA 
5-2 
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5-23 TROUBLESHOOTING FLOW CHARTS.(CONT) 


CHART 5-16 
Main Circuit Board Assembly A6000A, and Modules 
A6300A and A6400A Troubleshooting 
(sheet 2 of 5) 


. NOTE 
ALINE AND IF NECESSARY 
REINSTALL A6300A 3. Ifa problem still exists, go to the next step. 
AND AGA00A ASSEMBLIES REPLACE A6300A MODULE if the fault has been corrected, return to 
: SEE NOTE 3 Performance Tests, paragraph 5-2. 


REPLACE OSC-BUFFER 


RECONNECT P6002 
ALINEMENT COVER 


TO 36002 


ALINE AND IF NECESSARY 
REPLACE AG400A (BUFFER 
AMP) MODULE 


ADJUST L6305 FOR 0, 
£76 KHZ 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE AND ALINE 
A6300A MODULE 


RETURN TO 
PERFORMANCE 
TESTS 
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5-23. TROUBLESHOOTING FLOWCHARTS. (CONT) 


CHART 5-16 
Main Circuit Board Assembly A6000A, and Modules 
A6300A and A6400A Troubleshooting 
(Sheet 3 of 5) 


POWER SUPPLY 
PP-1104(*)/G 


DUMMY 
WATTMETER LOAD 


AN/URM-120 DAJEIU 


TEST CABLE NO. 1 


VOLTMETER 
FREQUENCY 


COUNTER 
AN/USM-207 


ME-26/U 


(GROUND CLIP) 
EL4GP473 


Change 3 5-133 
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5-23 TROUSLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-16 
Main Circuit Board Assembly A6000A, and Modules 
A6300A and A6400A Troubleshooting 
(sheet 4 of 5) 


A6000 MAIN CIRCUIT BOARD PINS 
(A6300AND A6400 REMOVED) 


5-134 
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5-23. TROUBLESHOOTING FLOW CHARTS.(CONT) 


CHART 5-16 
Main Circuit Board Assembly A6000A, and Modules 
A6300A and A6400A Troubleshooting 
(Sheet 6 of 5) 


GRAY COAX 
36001 36101 
A8000 
ASSEMBLY AMPS 1 P6101 
J6003 J6201 


P6003 P6202 P6201 
16v DC 
; x0 (XMIT ONLY) YELLOW COAX ORANGE 


P2 
J2 
J1 


VIOLET 


EL4GP4§9 


Change3 5-135 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-17 
A6100 and A6200 Assemblies Troubleshooting 


(Sheet 1 of 2) 


NOTES 


1. After taking measurement, unkey handset. 


2. If a problem still exists, go to the next step. If 
the fault has been corrected, return to 
Performance Tests, paragraph 5-2. 


ALINE A6100 AND 6200 
MODULES 


CONNECT EQUIPMENT 
AS SHOWN ON SH 2 


SEE NOTE 2 


SET AN/URM-120 10 W— 
500 W SWITCH TO 100 W. 
TURN RT POWER SWITCH 
TO HIGH. 


REPLACE A6200 MODULE 


SEE NOTE 2 


KEY HANDSET. OBSERVE 


AN/URM-120 METER REPLACE A6100 MODULE 


INDICATION. 


RETURN TO 
PERFORMANCE 
TESTS 


REPEAT LAST TWO STEPS 
WITH RT MC-TUNE-KC 
SWITCH SET AT 31.00 
THRU 75.00 MHZ IN 1-MHZ 
INCREMENTS 


PARA 
5-2 


5-136 Change 3 


TM 11-5820-401-34-2-2/0967-L P-432-3030 
5-23 TROUBLESHOOTING FLOW CHART. (CONT) 


CHART 5-17 
A6100 and A6200 Assemblies Troubleshooting 


(sheet 2 of 2) 


POWER SUPPLY 
PP-1104(°)/G 


WATTMETER 
AN/URM-120 


EL4GP474 
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6-29. TROUBLEHOOTING FLOW CHARTS. (CONT 
CHART 5-18 
A8000A Assembly Troubleshooting 


( Sheet 1 of 9) 
NOTES 


1. Set RT SQUELCH switch to OLD ON. 


2. That is, set signal generator signal amplitude for 
5 V RMS. Verify output with ME-30/U meter. 


ME-30/U LEAD ATO 
TPe004. (SEE SH 5.) 


CONNECT EQUIPMENT 3. After teking measurements, unkey handset. 


AS SHOWN ON SH7 LEAD B TO GND. 


KEY HANDSET. 


SEE NOTE 1 


ME-30/U REPLACE AND ALINE 
DISCONNECT P8301 INDICATES NO A8500 MODULE. RETURN 
FROM J8301. (SEE SH 5.) 18+5 MV RMS TO PERFORMANCE 


TESTS. 


; SEE NOTE 3 


YES 


DISCONNECT P4001. 
CONNECT ME-26/U, 


SET AN/URM-127 FREQ 
RANGE DIAL TO 150. 
SET FREQ RANGE MULTI- 
PLIER TO X1. 


FABRICATED TEST CABLE, 
AND SCOPE AS SHOWN 
ON SH 8. 


SEE NOTE 3 


SET AN/URM-127 OUTPUT 


CONTROL FOR 0.5 METER REPLACE AND ALINE 
INDICATION. SET KEY HANDSET AS400A MODULE. RETURN 
ATTENUATOR SWITCH TO PERFORMANCE TESTS. 
TO X10. 

SEE NOTE 2 


ADJUST FABRICATED TEST 
CABLE POT FOR 1.0 VDOC PARA 


§-2 


AN/URM-127 LEAD A 
TO TP8007. (SEE SH 6.) 


LEAD B TO GND. 


7-12 V PEAK-TO- 
PEAK, 100 TO 200 HZ 
? 
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5-23 TROUBLESHOOTING FLOW CHARTS.(CONT) 


CHART 6-18 
A8000A Assembly Troubleshooting 
(sheet 2. of 9) 


(24) 4. Unkey handset. 


NOTES 


INCREASE TEST CABLE POT 
VOLTAGE UNTIL SAW. 
TOOTH OUTPUT AT TPB009 
1S CUT OFF. OBSERVE 
ME-26/U METER 
INDICATION. 


SEE NOTE 4 
yes 


CONNECT EQUIPMENT 
AS SHOWN ON SH 9 


SET AN/URM-127 FREQ 
RANGE DIAL TO 100. SET 
FREQ RANGE MULTIPLIER 
TO X10. 


SET AN/URM-127 OUTPUT 
CONTROL FOR 400 MV RM 
KEY HANDSET. : 


REPLACE AND ALINE 
A8400A MODULE. RETURN 


TO PERFORMANCE TESTS. 


MEASURE OUTPUT LEVEL 
WITH TS-723/U 


MIN 1100 MV RMS 
MAX 4% MAX DIS- 


DISCONNECT TS-723/U 
FROM RT X-MODE PORT 
AND AN/URM-127 CABLE 
FROM TEST CABLE NO. 1 


DISCONNECT P8301 FROM 
48301. CONNECT AN/USM- 


127 LEAD A TO J8301. 
LEAD B TO GND. 
(SEE SH 5.) 


5. For TS-723/U control settings, and distortion 
test procedure, see Transmitter Distortion Test. 


-NO 


TPs008 REPLACE AND ame 
NO PARA 500A MODULE. 
2.2 T0 5.8 VDOC 5-2 RETURN TO PERFOR- 
? MANCE TESTS. 


PARA 
5-2 


SET AN/URM-127 FREQ 
RANGE DIAL TO 115. SET 
FREQ RANGE MULT TO 
X100. SET OUTPUT TO 

10 MV RMS. 


ME-30/U LEAD A TO TP8003. 
(SEE SH 6.) LEAD B TO 
GND. 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 518 
A8000A Assembly Troubleshooting 
(sheet 3 of 9) NOTES 
: 6. That is, sat signal generator for 1 kHz. 


7. For ME-57/U control settings and deviation test 
procedure, see Transmitter Deviation Test. 


UNKEY HANDSET. 
KEY HANOSET. REPLACE AND ALINE 


OBSERVE ME-30/U METER. A8300A. RETURN TO 
PERFORMANCE TESTS. 


P8003 
350 MV MIN NO PARA 
: 52 
YES 


TP8005 
DEVIATION 
842 KHZ 
? 


UNKEY HANDSET. 
AN/USM-127 LEAD A TO 
TP8004. 


o UNKEY HANDSET. 
N REPLACE AND ALINE 
A8100A MODULE. 


YES 


SET AN/USM-127 FREQ 
RANGE DIAL TO 10. (SEE 
NOTE 6.) SET OUTPUT 
TO 40 MV RMS. 


UNKEY HANDSET. 
DISCONNECT ME-57/U 
FROM TP8005. 


RETURN TO 
PERFORMANCE 
TESTS 


AN/URM-103 LEAD ATO : 
J8301. (SEE SH 4.) SET PARA 
FUNCTION SWITCH TO IF. 5-2 
SET IF MHZ TO 115. 


ME-57/U TO TP8005. (SEE 
SH 6.) SET FOR 11.5 MHZ 
SIGNAL INPUT. 


SEE NOTE 7 


KEY HANDSET. SET AN/URM-103 1F OUTPUT 
OBSERVE ME-57/U METER TO 100 UV. SCOPE TO 


INDICATION. T8002. (SEE SH 6.) 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-18 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


A8000A Assembly Troubleshooting 


(Sheet 4 of 9) 


KEY HANDSET. 
OBSERVE SCOPE DISPLAY. 


SEE NOTE 8 


SCOPE 
DISPLAY AS 
PER NOTE 8 
? 


REPLACE AND ALINE 
8200A MODULE 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 
5-2 


NOTE 


8. When the signal generator is adjusted to exactly 
11.5 MHz, it will be equal to the receiver mixer 
frequency (via A8300A) and the scope display 
will be 0. If, however, the signal generator is 
adjusted even slightly above or below the mixer 
frequency, the scope will display e combination 
of the ac beat signal sine wave and the dc com- 
ponent. Oc polarity will be positive or nega- 
tive, depending on which way the signal genera- 
tor frequency varies from the mixer frequency. 
The de signal should be between 5 and 7 vde, 
while the ac signal should be 6.0 v peak-to- 
peak. 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-18 
A8000A Assembly Troubleshooting 
(sheet 5 of 9) 


48000 TRANSMITTER MODULATOR ASSEMBLY 


A8500 A8100 A8200 A8400 To 
SPEECH AMP 11.5 MHz MOD PHASE DISCR HUNT GEN pesos 
A8300 56301 
FIRST AND SECOND VIOLET 
IF AMPS = 
P8301 
EL4GP460 
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523. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-18 
A8000A Assembly Troubleshooting 
(Sheet 6 of 9) 


EL4GP462 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-18 
A8000A Assembly Troubleshooting 
(Sheet 7 of 9) 


POWER SUPPLY 
PP-1104(*)/G 


TEST CABLE NO. 1 


VOLTMETER 


ME-30/U SIGNAL GENERATOR 


AN/URM-127 


e 
OUTPUT | RG-58/U 
EL4GP476 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-18 
A8000A Assembly Troubleshooting 
(Sheet 8 of 9) 


VOLTMETER 
ME-26/U 


INPUT 


out 
ABOO0A 
FABRICATED TEST CABLE 


RT-2465 OR AT-524 


EL4GP468 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-18 
A8000A Assembly Troubleshooting 
(Sheet 9 of 9) 
POWER SUPPLY 
PP-1104(*)/G 
CONNECT LEADS TO 


PIN E AND GROUND (PIN A) 


DISTORTION 
ANALYZER 
TS 723(*)/U 


O2 O«. OD 


O> 


TEST CABLE NO. 1 


SIGNAL GENERATOR 
AN/URM-127 


VOLTMETER 
MG-30/U 


OUTPUT INPUT 


EL4GP477 


5-146 Change 3 


5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


CORRECT EQUIPMENT 


AS SHOWN ON SH 2 


ME-26/U DC LEAD ATO 
TEST POINTS LISTED IN 
TABLE A. COMMON TO 
GND. 


AT EACH TEST POINT, 
KEY HANDSET. NOTE 
ME-26/U METER INDICA- 
TION, THEN UNKEY 
HANDSET. 


VOLTAGES 
AS LISTED IN 
TABLE A 
? 


NO 


REPLACE A9400B MODULE 


SEE NOTE 


IF PROBLEM STILL EXISTS, 
GO TO NEXT STEP. IF 
FAULT HAS BEEN 
CORRECTED, RETURN TO 
PERFORMANCE TESTS. 


YES 


CHART 5-19 
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A9000A and A9400B Assemblies Troubleshooting 


SEE SH 3 


(Sheet 1 of 3) 


TABLE A 


TEST POINT VOLTAGE 


+650 VOC MIN 


+250 VOC MIN 
95 VAC MIN 
— 10 VDC MIN 


ME-26/U OC LEAD TO 
TP9001 THRU TP9004. 


NOTE ME-26/U METER 
INDICATIONS. 


ZERO-V 

AT ALL 

TEST POINTS 
? 


REPLACE AS000A 
MODULE. (SEE NOTE 1.) 


RETURN TO PERFOR- 
MANCE TESTS. 


PARA 
§-2 


NOTE 


Germanium Assemblies A9000 and A9400 or 
A9400A must be replaced with Silicon 
Assemblies ASO00A and A9400B. Do not mix 
Germanium Assemblies A9000 and A9400 or 
AS400A with Silicon Assemblies A9000A and 
AS400B. 


REPLACE K9001 AND 
IF NECESSARY K9002 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 
5-2 
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523. TROUBLESHOOTING FLOW CHARTS. (CONT) 


5-148 


CHART 5-19 
A9000A and A9400B Assemblies Troubleshooting 


(Sheet 2 of 3) 


POWER SUPPLY 
PP-1104(*)/G 


DUMMY 
LOAD 
DA-75/U 


VOLTMETER 
ME-26/U 


EL4GP476 


Change 3 
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5-23. TROUBLESHOOTING FLOW CHARTS. (CONT) 
ART 5-19 


CH -1 
A9000A and A9400B Assemblies Troubleshooting 
(Sheet 3 of 3) 


115V AC TP9003 @ 


-14V BIAS TP9004 @ 


+26.5V BATT TP8005 @ 


GRID TP9006 @ 


PLATE TP9007 @ 


EL4GP471 
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Section II] ALINEMENT AND ADJ USTMENT PROCEDURES 
Subject Para 


GPS hea ace sas castors ut ourimnaieuteaatinariaus Muses iia cgiaivsiite alias on cnnagiauieaiina aie meatacataae diamant aay 5-24 
RECEIVER SECTION ALINEMENTS 


Crystal Reference System (CRS) TGSi srcsizxiasas9s nctentrnaraavnoumarrigesuienseedan mundo 
Local Oscillator A1500 AlineMent oo... iii 
Local Oscillator A1500 Alternate Alinement Procedure 
Tuner A1000 AlIN@Me@nt Hiri 
IF Discriminator A4200 Aline@Ment oo... irene 
Silicon Version IF Discriminator A4200A Alinement 0. cee 
Audio and Squelch Preamplifier A4300 ALINEMENt en 
Silicon Version Audio and Squelch Preamplifier A4300A Alinement vv... 5-32 
Alinement of A5300 Squelch Filter for Correct Transmitted Squelch 

WONG iscissnthorehcrvde estan exenteaealievenbotrsnetacaronnhaumeveneuaaten ne tneieasimerasmurnciua penitent kbneeln 5-33 
Alinement of Silicon A5300A Squelch Filter for Correct Transmitted 

(0 (01 (9. Ai Ro = ae ee a EL enn eee eet 
A5200 Squelch Amplifier Alinement, NEW SQUELCH Le@Vel wen 5-35 
Silicon Version A5200A Squelch Amplifier Alinement, NEW SQUELCH 

Eo ' Peeeerrrr T rem onr yr Tn crn rrr en rnrre Terr Tire metric teat ert 5-36 
A5200 Squelch Amplifier Alinement, OLD SQUELCH LeVel wee 5-37 
Silicon Version A5200A Squelch Amplifier Alinement, OLD SQUELCH 

LE :xciisnanvavnasadeantstacasartasauea siomaathasatessastaelstxednnietomansswicassiasd sasisueramabhcdatehaadianestaal bend 5-38 


TRANSMITTER SECTION ALINEMENTS 


Power Supply A9000/A9400A (A9000A/A9400B) TeSts oo. ccccciscscrescrees 5-39 
Master Oscillator A6300 and Buffer Amplifier A6400 Alinement ven 5-40 
Adjustment of A8500 Resistor R8515 for Transmitted NEW SQUELCH 

SM Tees TSU AEN Mi pacasct eh sxceatvsenidsestanattsebuieetsaas uaieaitenl otnal ar huseistanatialaaavielusauit ana Momioanieiees 5-4] 
Adjustment of A6500 Resistor R8516 for Correct Transmitter 

Narrowband Deviation ccc iectriciirsivitissivinriniineinins 


Driver A6100 and Power Amplifier A6200 AlineMent nin 
Alinement of RT-246(*)VRC ServosyStem oo... cccccccceseseereiscstierisrneenie 


5-24. GENERAL. 
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This section contains alinement instructions for use with Test Cable No. 1 and TMDE (discrete test 
equipment). The instructions are presented in individual procedures which apply to a specific stage 


of the RT receiver or transmitter section. 


Except for the local oscillator alinements, each procedure is self-contained; that is, all necessary 
instructions are provided without reference to any previously performed alinement. Therefore, it is 
possible to use the procedures in this section to aline an individual module without doing any work on 


other stages in the radio. 


However, this maintenance approach is not recommended. it is best to perform a complete 
realinement of all modules after replacing an individual module. This should be done even if the 


radio has undergone its annual realinement less than one year prior to the repair. 
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5-24. GENERAL. (CONT) 


Careful performance of all the instructions contained in the receiver and transmitter section alinement 
procedures ensures that the radio will meet all performance standards outlined in section | of this 
chapter. Although the radio may seem to work satisfactorily if other quick-fix methods are used, 

there is no guarantee that such methods will result in proper performance when the radio is used along 
with secure equipment, or for other than voice communication. 


5-25. CRYSTAL REFERENCE SYSTEM (CRS) TEST 


PURPOSE. This test is performed to make sure that the local oscillator will not be pulled off fre 
quency by a malfunctioning CRS. Steps 1 through 8 involve a quick check to determine whether the 
CRS is putting out an incorrect error signal causing improper local oscillator frequency and loss of 
audio tone. The remaining steps are done with the local oscillator disconnected from the CRS in 
order to check CRS performance in response to a nonfluctuating 42.00-MHz signal generator output. 
If the CRS passes the second part of the test, it will be able to correct normal fluctuation in local 
oscillator frequency. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 

Power Supply PP-1104(*)/G Loudspeaker LS-454/U 

Test Cable No. 1 Multimeter ME-26(*)/U 

Rf Cable RG-58/U Amphenol Adapter M-39012/16 


TEST SETUP. Connect the equipment as shown in test setup diagram ® . Set A4000 
X-MODE/NORMAL switch to X-MODE. 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(* )/G ° FREQA 
FREQUENCY 
COUNTER 
AN/USM-207 


LO RF 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


LOUDSPEAKER 
LS-454/U 


EL4GP315 


5-151 


T= 11-5820-401-34-2-2/0967-L P-432-3030 


5-25. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate equipment, inject 100-uv rf at 30 MHz; 1-kKHz modulation; 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


RT POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


AN/URM-103 OPERATE/OFF/STAND BY 
FUNCTION 
BAND SWITCH 
RF TUNING 
DEVIATION RANGE KHZ 
RF OUTPUT 
DEVIATION 
RF SET TO LINE 


LO RF UV 


AN/USM-207 POWER 
DISPLAY 
SENSITIVITY 
FUNCTION 
GATE TIME 
DIRECT/HETERODYNE 
INPUT 
FREQUENCY TUNING-MC 


TEST PROCEDURE 


NOTE 


POSITION/SETTING 


LO 
8, 


Clockwise one-third turn 
NEW OFF 


OPERATE (allow 15-minute warmup) 
1000 Hz 


LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter Is over red line 

100 uv 


Track (allow 5-minute warmup) 
MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10° (black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 100-yuv 

rf level; then disconnect the T-connector from the counter. 
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5-25. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


P1004 


A1000 ASSEMBLY EL4GP316 


Pe 


Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
The 1000-Hz tone will be heard on speaker. If no tone is heard, CRS may be defective. 
Make sure the T-connector is disconnected from the coupler. 
Adjust RT VOLUME control to a comfortable level. 

- Raise A3000 tray. 
Remove A1000 cover and install alinement cover with at least one screw to ensure good 
ground. 
Ground TP3001 with screwdriver. 
Adjust L1502 (1) to get clearest possible 1000-Hz tone from speaker. 
Remove ground from TP30001. Tone must not change. 


BR WN 


NOTE 


If the tone heard changes to a rushing noise when step 7 is completed, the CRS is 
defective. See the troubleshooting section. 


8. Set RT MC-TUNE-KC control to 40.00 MHz; then back to 30.00 MHz. Tone must not 
change. 


NOTE 


If the tone changes after step 8 is completed, the CRS may be defective. See the 
troubleshooting section. 


9, Set RT MC-TUNE-KC control to 30.50 MHz. 

10. Remove rf cable and matching unit from AN/URM-103 LO-RF jack and input in HI-RF 
jack. 

11. Remove P1004 from J 1004 on A1000 tray. 

12. Remove rf cable from ANT jack on RT. 

13. Using Amphenol Adapter M-39012/16, connect rf cable to P1004. 

14. Connect T-connector to frequency counter. 

15. Set AN/URM-103 RF OUTPUT control to 125 KUV. 

16. Adjust AN/URM-103 RF TUNING control for 42.00-MHz output. Verify frequency on 
frequency counter. 

17. Set ME-26(*)/U to 3-vdc scale and turn ZERO AD) for midscale reading. 

18. Connect ME-26(*)/U positive lead to TP3001, and negative lead to ground. 

19, rhes reading on ME-26(*)/U. Meter should read zero vdc (midscale), with slight 

uctuation. 
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5-25. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 
NOTE 


If ME-26(*)/U reads greater than +0.32 vdc or less than -0.32 vdc, the CRS is defec- 
tive. See the troubleshooting section. 


In steps 20 and 21, ME-26(*)/U should vary smoothly at least to +0.5 vdc and then at 
least -0.5 vdc. If not, the CRS is defective. See the troubleshooting section. 


20. Slowly turn AN/URM-103 RF TUNING control to increase output frequency to 42.25 MHz. 


Note change in reading on ME-26(*)/U. 
21. Slowly turn AN/URM-103 RF TUNING control to decrease output frequencyto 41.75 MHz. 


Note change in reading on ME-26(*)/U. 
22. Proceed to.paragraph 5-27] Local Oscillator A1500 Alinement. 
5-26. LOCAL OSCILLATOR A1500 ALINEMENT. 
PURPOSE. If the local oscillator is operating at the correct frequency, the CRS will not output a dc 
error signal. This procedure alines the oscillator by tuning its circuits to bring the CRS error signal 
as close to zero as possible. The Crystal Reference System Test |(paragraph 5-25) must be done 
prior to performing this alinement. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No, 1 Multimeter ME-26(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram @ [page 5-155] Connect 
P1004 to J 1004 on the A3000 tray. 
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5-26. LOCAL OSCILLATOR A1500 ALINE MENT. (CONT) 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


fe) 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


LOUDSPEAKER 
LS-454/U 


EL4GP315 


INITIAL EQUIPMENT CONTROL SETTINGS. Change the final settings used in the CRS Test as follows: 


1. Set AN/URM-103 RF OUTPUT switch to 0-10 KUV. 
2. Adjust AN/URM-103 RF TUNING control for 42.00-MHz output. 


NOTE 


Cheek the frequency counter to make sure that the signal generator is outputting exactly 
42 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING Control as necessary, reset to 100-uv rf 
level, then disconnect the T-connector from the counter. 


3, Set RT MC-TUNE-KC control to 42.00 MHz. 
4, Adjust AN/URM-103 DEVIATION control for 8-kKHz reading on DEVIATION KHZ meter. 
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5-26. LOCAL OSCILLATOR A1500 ALINE MENT. (CONT) 
ALINEMENT PROCEDURE 


P1004 


EL4GP317 


1. Connect ME-26(*)/U positive lead to TP3001 and negative lead to ground. 

2. Adjust C1501 (1) for clear audio tone and zero-volt reading on ME-26(*)/U. Zero-volt reading 
means zero deflection from 1.5 v center of scale. (See test setup diagram (B).) 

Set RT MC-TUNE-KC control to 30.00 MHz. 

Connect AN/USM-207 frequency counter to T-connector. 

Adjust AN/URM-103 RF TUNING control for 30.00-MHz output. 


1 ew 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 100-uv rf 
level; then disconnect the T-connector from the counter. 


Adjust L1502 (2) for clear audio tone and zero-volt reading on ME-26(*)/U. 

Set RT MC-TUNE-KC control to 52.00 MHz. 

Connect frequency counter to T-connector. 

Adjust AN/URM-103 RF TUNING control for 52.00-MHz output. 

Adjust L1501 (3) for clear audio tone and zero-volt reading on ME-26(*)/U. Set RT to 

42.00 MHz and AN/URM-103 to 42.00 MHz. 

11. Repeat steps 2 through 10 to make sure that local oscillator tracks with no more than 0.5-vdc 
error signal required in any of the three test frequencies. 


SPoOMmAND 


NOTE 
If the ME-26(*)/U indicates more than +0.5 vdc or less than -0.5 vdc in any 


frequency, and repetition of steps 2 through 10 does not correct the problem, replace 
the A1500 assembly. 
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5-27. LOCAL OSCILLATOR A1500 ALTERNATE ALINEMENT PROCEDURE 


PURPOSE. This procedure permits alinement of the local oscillator without the use of a signal 
generator. The frequency of the local oscillator is checked directly with a counter; therefore, the 
presence of an audible audio tone is not important. Thus, alinement does not depend on the 
performance of the A4000 or A5000 sections of the receiver. The CRS Test must be done prior to 
performing this alinement [(paragraph 5-25). 


TEST EQUIPMENT AND MATERIALS 
Frequency Counter AN/USM-207 Multimeter ME-26(*)/U 
Two Amphenol Adapters M-39012/16 One extra SMC rf cable 
T-Connectors (two) UG-274/U 


TEST SETUP. Connect equipment as shown in test setup diagram@. 


®) 


O FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


INPUT © 


A1000 
ASSEMBLY 


EL4GP318 


INITIAL EQUIPMENT CONTROL SETTINGS. Change the final settings used in the CRS Test as follows: 


1. Set RT MC-TUNE-KC control to 30.00 MHz. 
2. Set AN/USM-207 Sensitively switch as necessary to trigger frequency counter. 


ALINEMENT PROCEDURE 


EL4GP319 
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5-27. LOCAL OSCILLATOR A1500 ALTERNATE ALINEMENT PROCEDURE (CONT) 
1. Connect ME-26(*)/U positive lead to TP3001. 
NOTE 


In the following adjustment, it may not be possible to achieve zero frequency error and 
zero-vdc indication on the ME-26(*)/U. Local oscillator tolerance with the CRS 
connected is +3.5 kHz. The ME-26(*)/U should not exceed +0.5 vde. 


2. Adjust L1502 (1) for 41.5-MHz reading in counter and zero vdc (midscale) on ME-26(*)/U. 
(See test setup diagram @) page 5-157) 

3. Set RT MC-TUNE-KC control to 52.00 MHz. 

4, Adjust L1501 (2) for 63.5-MHz reading on counter and zero vdc (midscale) on ME -26(*)/U. 

5. Set RT to 42.00 MHz. 

6. Adjust C1501 (3) for 53.5-MHz reading on counter and zero vdc (midscale) on ME-26(*)/U. 

7. Set RT to 30.00 MHz. 

8. Repeat steps 2 through 6 until ME-26(*)/U reads zero vdc for all three frequencies. 

9. Reconnect P1004 to J 1004. 


5-26. TUNER A1000 ALINEMENT. 


PURPOSE. This procedure tunes the A1000 assembly to produce maximum amplification of low-level 
signals and maximum attenuation of noise. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


TEST SETUP. Connect equipment as shown in test setup diagram @ page 5-159 
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5-28. TUNER A1000 ALINE MENT. (CONT) 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


° FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


INPUT 


LO RF 


MATCHING 
UNIT | 
CN-901/U 


T CONNECTOR 
UG-274/U 


RG58/U 


TEST CABLE NO. 1 


LOUDSPEAKER 
LS-454/U 


EL4GP315 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject unmodulated rf carrier at 30, 52, 53, 75, 65, and 52 
MHz, in that order. Rf output level will vary according to alinement requirements. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT POWER LOW 
BAND 
MC-TUNE-KC 30.00 
SQUELCH NEW OFF 
VOLUME Fully clockwise 
AN/URM-103 FUNCTION MOD OFF 
RF OUTPUT LO, 0-10 KUV 
LO RF UV Set to zero output 
BAND SWITCH 
RF TUNING 30.00 
OPERATE/OFF/STAND BY OPERATE 
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5-28. TUNER A1000 ALINEMENT. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 

AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 10°(black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 
FREQUENCY TUNING-MC 100 


ALINEMENT PROCEDURE 


45000 MODULE 
41000 ASSEMBLY 


EL4GP320 


30-MHz Test 


1. Check AN/URM-103 frequency output on frequency counter, then disconnect from counter. 
2. Set ME-30(*)/U to 3-volt scale. 
3. Connect ME-30(*)/U positive lead to TP5012(1), and negative lead to ground. (See) 
test setup diagram B .) 
4. Note reading on ME-30(*)/U. 
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5-28. TUNER A1000 ALINEMENT. (CONT 


5. While observing ME-300(*)/U, Increase rf output level of AN/URM-103 by turning LO RF UV 


control until ME-30(*)/U drops to onehalf of step 4 reading. 


6. Adjust C1104(2), C1205(3), and C1305(4) for lowest possible ME-30(*)/U reading and 


minimum noise from speaker. 


52-MHz Test 


Set RT MC-TUNE-KC control to 52.00 MHz. 

Adjust AN/URM-103 RF TUNING control to 52.00 MHz. Check on frequency counter. 

Set AN/URM-103 LO RF UV control for zero-rf output. 

Note reading on ME-30(*)/U. 

While observing ME30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 10 reading. 

Adjust L1102(5), L1202(6), and L1302(7) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram @ [page 5-160) 


53-MHz Test 


13. 
14. 
15: 
16. 
17. 


18. 


Set RT MC-TUNE-KC control to 53.00 MHz. 

Adjust AN/URM-103 RF TUNING control to 53.00 MHz. Check on frequency counter. 

Set AN/URM-103 LO RF UV control for zero-rf output. 

Note reading on ME-30(*)/U. 

While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME30(*)/U drops to one-half of step 16 reading. 

Adjust L1103(8), L1203(9), and L1303(10) for lowest possible ME -30(*)/U reading and 
minumum noise from speaker. (See test setup diagram ®) .) 


75-MHz Test 


24. 


Set RT MC-TUNE-KC control to 75.00 MHz. 

Adjust AN/URM-103 RF TUNING control to 75.00 MHz. Check on frequency counter. 

Set AN/URM-103 LO RF UV control for zero-rf output. 

Note reading on ME-30(*)/U. 

While observing ME-30(*)/U, Increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 22 reading. 

Adjust L1101(11), L1201(12) and L1301(13) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram .) 


65-MHz Test 


25; 
28. 
Zi. 
28. 
29. 


30. 


Set RT MC-TUNE-KC control to 65.00 MHz. 

Adjust AN/URM-103 RF TUNING control to 65.00 MHz. Check on frequency counter. 

Set AN/URM-103 LO RF UV control for zero-rf output. 

Note reading on ME-30(*)/U. 

While observing ME-30(*)/U, Increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 28 reading. 

Adjust C1101(14), C1201(15), and C1301(16) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram (8) .) 
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5-28. TUNER A1000 ALINEMENT. (CONT) 
Mixer Adjustment 


31. Set RT MC-TUNE-KC control to 52.00 MHz. 

32. Adjust AN/URM-103 RF TUNING control to 52.00 MHz. Check on frequency counter. 

33. Set AN/URM-103 LO RF UV control for zero-rf output. 

34. Note reading on ME-30(*)/U. 

35. While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 34 reading. 

36. Set ME-30(*)/U to 1-volt scale. 

37. Adjust C1404(17) for lowest possible ME-30(*)/U reading. (See test setup 
diagram (8) .) 


NOTE 


The ME-30(*)/U reading can also decrease if C1404 is turned in or out too far. The first 
sharp decrease in the ME-30(*)/U reading will indicate the correct C1404 adjustment. 


5-29. IF DISCRIMINATOR A4200 ALINE MENT. 


PURPOSE. This procedure enables the discriminator to provide maximum separation of the audio 
signal from the rf carrier. Adjusting for zero vdc at TP4003 ensures that TA206 and T4207 are 
conducting equally around the carrier frequency. Adjusting for maximum ac at TP4007 ensures that 
the discriminator is tuned exactly to the 11.5-MHz center frequency. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


Multimeter ME-26(*)/U 
TEST SETUP. Connect the equipment as shown In test setup diagram (€)) , page 5-163. 
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5-29. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


ro} FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


LO RF 


T CONNECTOR 
UG-274/U 


RG58/U 


TEST CABLE NO. 1 


LOUDSPEAKER 
LS-454/U 
EL4GP316 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate equipment, inject 20-uv rf at 30 MHz, 1-kHz modulation; 8-kKHz deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT POWER LOW 
BAND 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 

AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
FUNCTION 1000 Hz 
BAND SWITCH (B) 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 
RF SET TO LINE Adjust until needle on IF UV RF SET TO LINE 

meter is over red line 

LO RF UV 20 uv 
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5-29. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 10° (black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 
FREQUENCY TUNING-MC 100 


ALINEMENT PROCEDURE 
NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-uv rf 

level; then disconnect the T-connector from the counter. 


A4000 ASSEMBLY 
BOTTOM VIEW 


EL4GP321 
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5-29. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 


Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
Set ME-26(*)/U to 1-vdc scale and turn ZERO ADJ for midscale reading. 

Set ME-30(*)/U to 3-volt scale 

Lift A4000 tray (1). (See test setup diagram(B) page 5-164)) 

Connect ME-26(*)/U positive lead to TP4003 (2) and negative lead to ground. 

Connect ME-30(*)/U positive lead to TP4007 (3) and negative lead to ground. 

Adjust T4206 (4) for zero-vdc reading (center of scale; no deflections) on ME-26(*)/U. 
Adjust T4207 (5) for peak reading ME-30(*)/U. 

Repeat steps 7 and 8 until maximum ME-30(*)/U reading and zero-vdc ME-26(*)/U 

reading occur at the same time. 


SMoauRWnNre 


0 


5-30. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. 


PURPOSE. This procedure enables the integrated circuit discriminator to provide maximum 
separation of the audio signal from the rf carrier. Coil L4202 is adjusted to tune the fm detector 
portion of the Integrated circuit exactly to the 11.5-MHz center frequency. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


TEST SETUP. Connect the equipment as shown in test set up diagram @) ; 


(a) SIGNAL 
POWER SUPPLY GENERATOR 
PP-1104(*)/G AN/URM-103 


re) FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


MATCHING 
UNIT | | 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


LOUDSPEAKER 
LS-464/U 


EL4GP316 
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5-30. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate equipment, inject 20-uv rf at 30 MHz 1-kHz modulation; 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


POWER LOW 
BAND 
MC-TUNE-KC 30. 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
FUNCTION 1000 Hz 
BAND SWITCH 
RF TUNING 30. 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 
RF SET TO LINE Adjust untll needie on IF UV RF SET TO LINE 
meter is over red line 
LO RF UV 20 pv 
AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 105 (black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 
FREQUENCY TUNING-MC 100 
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5-30. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 


ALINEMENT PROCEDURE 


re 


Zz 
3: 


4, 


5-31. 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-uv rf 

level; then disconnect the T-connector from the counter. 


44000 ASSEMBLY 


(gl BOTTOM VIEW 
SSS 


Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 


Set ME-30(*)/U to 1-volt scale. 

Lift A4000 tray (1). (See test setup diagram @) , 

Connect ME-30(*)/U positive lead to TP4007 (2), and negative lead to ground. 
Adjust L4202 (3) for maximum indication on ME-30(*)/U. 


AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. 


PURPOSE. This procedure adjusts the gain of the A4300 assembly. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 
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5-31. AUDIO AND SQUELCH PREAMPLIFIER ALINEMENT. (CONT) 
TEST SETUP. Connect the equipment as shown in test setup diagram @ ‘ 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


° FREQ A 


FREQUENCY 
COUNTER 
AN/USM-207 


MATCHING 
UNIT | 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GP315 
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5-31. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 20-uv rf at 30 MHz, 1-kKHz modulation; 8-kHz 


deviation. 


EQUIPMENT 


RT 


AN/URM-103 


AN/USM-207 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 

DISPLAY 

Sensitivity 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POSITION/SETTING 


LOW 


a 
Fully clockwise 
NEW OFF 


OPERATE (allow 15-minute warmup) 

1000 Hz 
B 

30.00 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

20 uv 


TRACK 

MIN (fully counterclockwise) 

PLUG IN 

FREQ 

10’ (black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 
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5-31. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 
ALINEMENT PROCEDURE 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING CONTROL as necessary, reset to 100-uv rf 
level; then disconnect the T-connector from the counter. 


44300 BOTTOM VIEW 
COVER REMOVED 


EL4GP323 


. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
Set ME-30(*)/U to 1-voit scale. 


1 
2 
3, Lift A4000 tray(1). (See test setup diagram (B) .) 
4. Remove A4300 cover (2). 
5, 
6 


Connect ME-30(*)/U positive lead to TP4007 (3) and negative lead to ground. 
Adjust R4304 (4) for 0.8-vac reading on ME-30(*)/U. 


SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. 
PURPOSE. This procedure adjusts the gain of the A4300A assembly. 
TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30 (*)/U 
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5-32. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 


TEST SETUP. Connect the equipment as shown in test setup diagram Q. 


POWER SUPPLY 
PP-1104(*)/G 


GENERATOR 
AN/URM-103 


TEST CABLE NO. 1 


FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


° 


T CONNECTOR 
UG-274/U 


LOUDSPEAKER 
LS-454/U 


EL4GP316 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 10-uv rf at 64 MHZ 1-kKHz modulation, 8-kHz 


deviation. 


EQUIPMENT 


RT 


AN/USM-207 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


POWER 

DISPLAY 

Sensitivity 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POSITION/SETTING 


L 


@z 


64.00 
Fully clockwise 
NEW OFF 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10°(black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 
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5-32. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


AN/URM-103 OPERATE/OFFI/STAND BY OPERATE (allow 15-minute warmup) 
FUNCTION 1000 Hz 
BAND SWITCH 
RF TUNING 64.00 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 


RF SET TO LINE Adjust until needie on IF UV RF 
SET TO LINE meter is over red line 


10 py 


LO RF UV 


ALINEMENT PROCEDURE 
NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
64 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 10-uv rf 

level; then disconnect the T-connector from the counter. 


4300A 
COVER REMOVED 


A4000 TRAY 


BOTTOM VIEW 
EL4GP324 
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5-32. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 


1. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 


2. Set ME-30(*)/U to 1-volt scale. 

3. Lift A4000 tray (1). (See test setup diagram , [page 5-172]) 

4. Remove A4300A cover (2). 

5. Connect ME-30(*)/U positive lead to TP4007(3) and negative lead to ground. 
6. Adjust R4304(4) for 0.8-vac reading on ME-30(*)/U. 


5-33. ALINEMENT OF A5300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH TONE. 


PURPOSE. This procedure adjusts Resistor R5301 in the squelch filter to ensure transmission of a 


150-Hz NEW SQUELCH tone. Adjustment of R5301 during transmission also properly tunes the 


squelch filter for 150-Hz NEW SQUELCH tone reception. 

TEST EQUIPMENT AND MATERIALS 
Power Supply PP-1104(*)/G Dummy Load DA-75/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Test Cable No. 1 


TEST SETUP. Connect the equipment as shown in test setup diagram @ : 


DA-75/U 


FREQUENCY 
COUNTER 
AN/USM-207 


EL4GP326 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. 
CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT POWER LOW 
BAND 
MC-TUNE-KC 30.00 
VOLUME Fully counterclockwise 


SQUELCH NEW ON 
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5-33. ALINEMENT OF A5300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH 
TONE. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY 0.1v 
GATE TIME 1 (black knob) 
FUNCTION FREQ 


EQUIPMENT 


POSITION/SETTING 


ALINEMENT PROCEDURE 


AS000 MODULE 


EL4GP326 


1. Connect frequency counter to TP5008 (1). (See test setup diagram ® .) 
2. Key transmitter. 
3. Check frequency counter. Indication should be 150 +1 Hz. If frequency is not correct, go to 


step 4. 
4. Adjust R5301(2) until frequency counter indicates 150 Hz. (See test setup diagram ) 
5. Unkey transmitter. 
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5-34, STONES OF SILICON A5300A SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH 


PURPOSE. This procedure adjusts Resistor R5303 in the squelch filter to ensure transmission of a 
150-Hz NEW SQUELCH tone. Adjustment of R5303 during transmission also properly tunes the 
squelch filter for 150-Hz NEW SQUELCH tone reception. 


TEST EQUIPMENT AND MATERIALS 
Power Supply PP-1104(*)/G Dummy Load DA-75/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Test Cable No. 1 


TEST SETUP. Connect the equipment as shown in test setup diagram @ F 


DUMMY 
LOAD 
DA-75/U 


FREQUENCY 
COUNTER 
AN/USM-207 


EL4GP326 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


AT POWER LOW 
BAND 
MC-TUNE-KC 30, 
VOLUME Fully counterclockwise 
SQUELCH NEW ON 
AN/USM-207 POWER TRACK 
DISPLAY MIN 
SENSITIVITY 0.1¥ 
GATE TIME 1 (black knob) 
FUNCTION FREQ 
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5-34. ALINEMENT OF SILICON A5300A SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH 
TONE. (CONT) 


ALINEMENT PROCEDURE 


A5000 MODULE 


EL4aP326 
1. Connect frequency counter to TP5008 (1). (See test setup diagram (B) ) 
Key transmitter. 


Check frequency counter. indication should be 150 +1 Hz. if frequency is not correct, go to 
step 4. 


4. Adjust R5303 (2) until frequency counter indicates 150 Hz. (See test setup diagram .) 
5. Unkey transmitter. 


wn 


5-35. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. 
PURPOSE, This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 
TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*~U 


TEST SETUP. Connect the equipment as shown in test setup diagram (@) jLpage 5-177 
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5-35. A5200 SQUELCH AMPLIFIER ALAINEMENT, NEW SQUELCH LEVEL. (CONT) 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


3° 


MATCHING 
UNIT | | 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


LOUDSPEAKER 
LS-454/U 


EL4GP315 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 20-uv at 30 MHz, with 150-Hz modulation; deviation 
as per alinement requirements. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT POWER LOW 
BAND 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW ON 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
FUNCTION 150 Hz 
BAND SWITCH (B) 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 


RF SET TO LINE Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 


20 pv 


LO RF UV 
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5-35. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 10° (black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 


FREQUENCY TUNING-MC 100 


ALINEMENT PROCEDURE 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-uv rf 

level; then disconnect the T-connector from the counter. 


A5000 MODULE 


EL4GP327 
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5-35. 5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL (CONT) 


Lift RT A3000 tray. 
Set ME-30(*)/U to 10-volt scale. 


WNP 


diagram B .) 


OV ONS 


Remove ME-30(*)/U positive lead. 


Connect ME-30(*)/U positive lead to TP5008 (1) and negative lead to ground. (See test setup 
Turn AN/URM-103 DEVIATION control clockwise until ME-30(*)/U reads 4 vac. 


Adjust NEW Squelch Resistor R5217 (2) until RT CALL light just comes on. 


5-36. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 
Frequency Counter AN/USM-207 
Power Supply PP-1104(*)/G 
Test Cable No. 1 


Matching Unit CN-901/U 
T-Connector UG-274/U 
Loudspeaker LS-454/U 
Voltmeter ME-30(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram@) ‘ 


POWER SUPPLY 
PP-1104(*)/G 


TEST CABLE NO. 1 


SIGNAL 
GENERATOR 
AN/URM-103 


° FREQA 

FREQUENCY 
COUNTER 

AN/USM-207 


INPUT f 


RG-58/U IC 


T CONNECTOR 
fu 


MATCHING 
UNIT | | 


EL4GP316 
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5-36. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL (CONT) 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 

table. When using alternate equipment, inject 2000-uv rf at 64 MHz, 150-Hz modulation; deviation as 

per alinement requirements. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT POWER 
BAND 
MC-TUNE-KC 64.00 
VOLUME Fully clockwise 
SQUELCH NEW ON 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
FUNCTION 150 Hz 
BAND SWITCH © 
RF TUNING 64.00 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 
RF SET TO LINE Adjust until needle on IF UV RF SET TO LINE 
meter Is over red line 
LO RF UV 2000 pv 
AN/USM-207 POWER TRACK 
DISPLAY MIN 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 105 (black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 


FREQUENCY TUNING-MC 100 
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5-36. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL (CONT) 
ALINEMENT PROCEDURE 
NOTE 
Check the frequency counter to make sure that the signal generator is outputting exactly 
64 MHz. The rf level must be increased temporarily to enable the frequency counter to 


display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 2000-uv 
rf level; then disconnect the T-connector from the counter. 


A5000 MODULE 


EL4GP327 


Lift RT A3000 tray. 

Set ME-30(*VU to 0.3-volt scale. 

Connect ME-30(*)/U to TP5008 (1). (See test setup diagram ) 

Turn AN/URM-103 DEVIATION control clockwise until ME-30(*)/U reads 0.20 + 0.01 vac. 
Adjust NEW Squelch Resistor 5207 (2) until RT CALL light just comes on. 

Turn AN/URM-103 DEVIATION control counterclockwise until ME-30(*VU reads 0.15 + 0.01 
vac. RT CALL light should be off. 


SRS en-= 


NOTE 


If CALL light does not go off in step 6, repeat steps 4 and 5. 
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5-37. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
include internal noise and the received carrier. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)K3 Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


Signal Generator AN/URM-127 


TEST SETUP. Connect the equipment as shown in test setup diagram @ ‘ 


(a) SIGNAL 
GENERATOR 


AN/URM-103 


EXTMODO jong 


MATCHING UNIT ee 


CN-901/U 


POWER SUPPLY 
PP-1104(*)/G 


RG-58/U 


SIGNAL 
GENERATOR 


AN/URM-127 FREQUENCY 


COUNTER 
AN/USM-207 


T CONNECTOR 
UG-274/U 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GP328 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table 
When using alternate equipment, inject 20-uv rf with 7.3-kHz modulation; deviation as per alinement 
requirements, carrier frequency determined by test requirements. 
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5-37, A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


EQUIPMENT 


AN/URM-103 


AN/URM-127 


AN/USM-207 
(to verify 
AN/URM-127 
low-frequency 
output) 


AN/USM-207 
(to verify 
AN/URM-103 
high-frequency 
output) 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 

FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
ATTENUATOR 

OUTPUT CONTROL 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POSITION/SETTING 


LOW 

Follow instructions in allnement procedure 
Follow instructions In alinement procedure 
Fully clockwise 

OLD ON 


OPERATE 

EXT MOD 

Follow instructions in allnement procedure 

Follow instructions in allnement procedure 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needie on IF UV RF SET TO LINE 
meter is over red line 

20 pv 


ON 

x100 

73 

x10 

Turn clockwise for 1.2-volt reading on panel 
voltmeter 


TRACK 

MIN (fully counterclockwise) 
0.1¥ 

1 (black knob) 

FREQ 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10° (black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 
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5-37. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL (CONT) 


ALINEMENT PROCEDURE 


ONO FWEON= 


5-184 


A5000 MODULE 


EL4GP329 


Disconnect rf cable from RT ANTENNA port. 

Lift RT A3000 tray. 

Set ME-30(*)/U to 10-volt scale. 

Connect ME-30(*U to TP5008 (1). (See test setup diagram ) 
Set RT MC-TUNE-KC control to any frequency which results In at least a 4-vac reading 
on ME-3Q(*)/U. Record ME-30(*)/U reading. 

Reconnect rf cable to RT ANTENNA port. 

Set AN/URM-103 BAND switch to range that Includes RT frequency setting. 

Set AN/URM-103 RF TUNING control to same frequency selected in step 5. 


NOTE 


Check the frequency counter to make sure that the signal generator Is outputting the 
correct frequency. The rf level must be Increased temporarily to enable the frequency 
counter to display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 
20-pv rf level; then disconnect the T-connector from the counter. 


Adjust AN/URM-103 DEVIATION control for 3-kHz reading on DEVIATION KHZ meter. 
Adjust AN/URM-127 FREQ RANGE DIAL to vary frequency above and below 7.3 kHz while 
observing ME-3Q(*U. Stop at frequency which gives highest possible ME-3Q(*)/U 
reading. At the same time, adjust AN/URM-103 DEVIATION control to keep ME-30(*VU 
reading between 2 and 4 vac. If adjustment of DEVIATION control is required, readjust 
AN/URM-127 frequency for peak ME-3Q(*U reading. 
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5-37. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


11. Adjust AN/URM-103 DEVIATION control for ME-30(*)/U reading 4 db less than reading 
recorded in step 5. 

12. Check RT CALL light. If light is out, go to step 13. If light is on, go to step 14. 

13. CALL LIGHT OUT. Turn R5216 (2) counterclockwise slowly and stop at point where light 
just comes on. 

14. CALL LIGHT ON. Turn R5216 (2) clockwise until light goes out, then perform step 13. 


OLD SQUELCH Final Test 

15. Adjust AN/URM-103 DEVIATION control for 8-kHz reading on DEVIATION KHZ meter. 

16. Set AN/USM-127 FREQ RANGE MULTIPLIER to x 10. 

17. Set AN/USM-127 FREQ RANGE DIAL to 35 (350 Hz). RT CALL light should be on. 
NOTE 

CALL light must stay on through range of 350 to 3500 Hz. 

18. Rotate FREQ RANGE DIAL fully clockwise to 2000 Hz. CALL light should stay on. 

19. Rotate FREQ RANGE DIAL fully counterclockwise. 

20. Set FREQ RANGE MULTIPLIER to x100. 

21. Rotate FREQ RANGE DIAL to 35 (3500 Hz). CALL light should stay on. 
NOTE 


If RT fails the OLD SQUELCH Final Test, replace the A5300 module and repeat the entire 
alinement procedure. 


5-38. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
include internal noise and the received carrier. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


Signal Generator AN/URM-127 


TEST SETUP. Connect the equipment as shown in test setup diagram @, page 5-166 
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5-38. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT,OLD SQUELCH 
LEVEL (CONT) 


Loub- 

(a) SIGNAL SPEAKER 
GENERATOR LS-464/U 

AN/URM-103 


POWER SUPPLY 
PP-1104(*)/G 


SIGNAL 
GENERATOR 
AN/URM-127 


T CONNECTOR 
UG-274/U 


EXTMODO lore 


© 


MATCHING UNIT ae 


CN-901/U 


RG-68/U 


FREQUENCY 
COUNTER 
AN/USM-207 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GP328 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 20-uv rf at 64 MHz, 7.3-kHz modulation; deviation as 
per alinement requirements. 


AN/URM-103 


5-186 


CONTROL AND SWITCH SETTINGS 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 
DEVIATION 

RF SET TO LINE 


LO RF UV 


POSITION/SETTING 


LOW 
Follow Instructions in alinement procedure 
Follow instructions In alinement procedure 
Fully clockwise 

OLD ON 


OPERATE 
EXT MOD 


64.00 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

20 pv 
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5-38. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH 


LEVEL (CONT) 


EQUIPMENT 


AN/URM-127 


AN/USM-207 
(to verify 
AN/URM-127 
low-frequency 
output) 


AN/USM-207 
(to verify 
AN/URM-103 
high-frequency 
output) 


CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


POWER 

FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
ATTENUATOR 

OUTPUT CONTROL 


FREQ METER 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POSITION/SETTING 


x10 

Turn clockwise for 2.2-volt reading on 
panel voltmeter 

ON 


TRACK 

MIN (fully counterclockwise) 
O.1Vv 

1 (black knob) 

FREQ 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10° (black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 
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5-38. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH 
LEVEL (CONT) 


ALINEMENT PROCEDURE 


45000 MODULE 


EL4GP320 


Lift RT A3000 tray. 

Set ME-30(*)/U to 3-volt scale 

Connect ME-30(*)/U pagsitive lead to TP5008 (1), and negative lead to ground. (See 

test setup diagram (@).) 

4. Turn AN/URM-103 DEVIATION control clockwise until ME-30(*)/U reads 1.5 vac. RT CALL 
light should be off. If necessary, adjust R5208 (2) until CALL light goes off. 

5. Turn DEVIATION control counterclockwise until ME-30(*)/U reads 1.0 vac. Adjust 

R5208 (2) and stop at point where CALL light just comes on. 


WNr 
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5-39. POWER SUPPLY A9000/A9400A (A9000A/A9400B) TESTS. 
PURPOSE. This test verifies the availability of adequate power before the transmitter is alined. 


TEST EQUIPMENT AND MATERIALS 


Dummy Load DA-75/U Power Supply PP-1104(*)/G 
Multimeter ME-26(*)/U Test Cable No. 1 


TEST SETUP. Connect the equipment as shown In test setup diagram @ ‘ 


TEST CABLE NO. 1 


EL4GP202 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POSITION/SETTING 


EQUIPMENT 
BAND 0) 
MC-TUNE-KC 30.00 
POWER HIGH 


SQUELCH 


TEST PROCEDURE 


NOTE 


The power supply voltage measured at TP9005 should not drop significantly below 25 vdc 
when the RT is keyed. If the voltage at TP9005 is much less than 25 volts, the driver and 
power amplifier are probably out of alinement, causing excessive current draw. If 

TP9005 voltage is satisfactory, but other test points given in the following table are not up 
to normal readings, troubleshoot the power supply. 


Cheek power supply voltages attest points given in following table. 
NOTE 


Key the transmitter before performing voltage checks. 


5-189 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


5-39. POWER SUPPLY A9000/A9400A (A9000A/A9400B ) TESTS. (CONT) 


A9000 TEST POINT 


TP9005 
TP9001 
TP9002 
TP9003 
TP9004 


REQUIRED VOLTAGE 


25 vdc minimum 
640 to 700 vdc 
250 to 300 vdc 
90 vac minimum 
-20 vdc minimum 

(-14 vde minimum; older units) 


5-40. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A6400 ALINEMENT. 


PURPOSE. The master oscillator is one of the most critical sections of the radio set. it must 
generate an rf frequency within + 3.5 kHz of the selected transmit frequency. The following procedure 
ensures that the master oscillator operates within the correct frequency range. 


TEST EQUIPMENT AND MATERIALS 


Dummy Load DA-75/U 
Multimeter ME-26(*VU 


Frequency Counter AN/USM-207 


Test Cable No. 9 or substitute. (See 
test setup diagram (@) for 
substitute.) 


TEST SETUP. Connect the equipment as shown In test setup diagram ® : 


TEST CABLE 


SUBSTITUTE 
\ 4 S1OHMS 


TEST CABLE NO. 1 


5-190 


O FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


INPUT 
a 


MULTIMETER 
ME-26/U 
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5-40. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A6400 ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT POWER LOW 
BAND 
MC-TUNE-KC 30.00 
AN/USM -207 POWER TRACK 
DISPLAY Fully counterclockwise 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 10* (black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 


FREQUENCY TUNING-MC 100 


ALINEMENT PROCEDURE 


EL4GP204 


@) BAND 


Remove cover from A6000 assembly. 

Install alinement cover using at least one screw. 

Do not reconnect plugs to J6001, J6002, and J6003. 

Connect Test Cable No. 9 or substitute to J6003. 

Connect frequency counter to test cable. 

Key transmitter using Test Cable No. 1 switch. 

Adjust L6305 (1) for 30 MHz + 100 kHz, then unkey transmitter. (See test setup 
diagram ) 

Set RT to 40.00 MHz. 

Key transmitter. 

Adjust C6314 (2) for 40 MHz + 100 kHz, then unkey transmitter. 


Neo Sen 


Soo 
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5-40. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A6400 ALINEMENT. (CONT) 


11. Set RT to 52.00 MHz. - 

12. Key transmitter. 

13. Adjust L6303(3) for 52.00 MHz + 100 kHz, then unkey transmitter. 

14. Repeat steps 6 through 13 until alinement is correct at all three frequencies. 

15. Remove Test Cable No. 9 from J6003 and connect J6001. 

16. Connect ME-26(*)/U to test cable as shown in test setup diagram @® , page 5-190. 
17. Set ME-26(*)/U to read vac, on 10-volt scale. 

18. Set RT to 30.00 MHz. 

19. Using switch on Test Cable No. 1, key transmitter. 


J6001 436003 
©) — 
rs 1 
46002 
5 
6 
4 
@OO 
A6000 


EL4GP296 


20. Adjust L6405 (1) for maximum reading on ME-26(*)/U. (See test setup diagram © ) 
21. Unkey transmitter. 

22. Set RT to 40.00 MHz. 

23. Key transmitter. 

24. Adjust C6409 (2) for maximum reading on ME-26(*)/U. 

25. Unkey transmitter. 

26. Set RT to 52.00 MHz. 

27. Key transmitter. 

28. Adjust L6403 (3) for maximum reading on ME-26(*)/U. 

29. Unkey transmitter. 

30. Remove Test Cable No. 9 from J6001 and connect to J6003. 


BAND 


31. Set RT BAND switch to and set frequency to 53.00 MHz. 
32. Key transmitter. 

33. Adjust L6302 (4) for 53 MHz + 100 kHz. 
34. Unkey transmitter. 

35. Set RT to 63.00 MHz. 

36. Key transmitter. 

37. Adjust C6313(5) for 63 MHz + 100 kHz. 
38. Unkey transmitter. 

39. Set RT to 75.00 MHz. 

40. Key transmitter. 

41. Adjust L6304(6) for 75 MHz + 100 kHz. 
42. Unkey transmitter. 
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5-40. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A6400 ALINEMENT. (CONT) 


43. Remove Test Cable No. 9 from J6003 and connect to J6001. 

44. Connect ME-26(*)/U to test cable as shown in test setup diagram @ ‘ 
45. Set RT to 53.00 MHz. 

46. Key transmitter. 

47. Adjust L6402(7) for maximum reading on ME-26(*)/U. (See test setup diagram © ) 
48. Unkey transmitter. 

49. Set RT to 63.00 MHz. 

50. Key transmitter. 

51. Adjust C6406 (8) for maximum reading on ME-26(*)/U. 

52. Unkey transmitter. 

53. Set RT to 75.00 MHz. 

54. Key transmitter. 

55. Adjust 16404 (9) for maximum reading on ME-26(*)/U. 

56. Unkey transmitter. 


5-41. ADJUSTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE 
DEVIATION. 


PURPOSE. Resistor R8515 is used to control the overall gain of the squelch amplifier. When the 
resistor is properly adjusted, the 150-Hz NEW SQUELCH tone causes a carrier deviation of 3.5 kHz. 


TEST EQUIPMENT AND MATERIALS 


Dummy Load DA-75/U Modulation Meter ME-57/U 
Test Cable No. 1 Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram @ , page 5-194. 
NOTE. 


To measure transmitter deviation loosely couple the output of the transmitter to the input 
jack of the ME-57/U with a pick-up coil of a few turns. 
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5-41. ADJUSTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE 
DEVIATION. (CONT) 


MODULATION 
METER 
ME-57/U 


INPUT 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GP388 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


EQUIPMENT POSITION/SETTING 


RT BAND 
MC-TUNE-KC 64.00 
POWER LOW 
SQUELCH NEW ON 

ME-57/U FREQUENCY RANGE-MC 55-120 
DEVIATION RANGE-KC 1000 TUNE 
TUNE-FINE TUNE TUNE 


TUNING KNOB Adjust for 64.00 reading on FREQUENCY-MC 


ADJUSTMENT PROCEDURE 


1. Key transmitter. 

2. ME-57/U LIMITING meter must be in BLACK area. 

3. Tune ME-57/U slightly around 64 MHz with TUNING knob and stop when CARRIER SHIFT meter 
indicates zero kilocycles. 
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5-41. ADJUSTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE 
DEVIATION. (CONT) 


4. Set ME-57/U DEVIATION RANGE-KC knob to 20. 


5. Check reading on ME-57/U. Deviation should be 3.5 kHz. If deviation is incorrect, go to 
step 6. 


6. Unkey transmitter. 
7. Remove cover from A8500. 
8. Key transmitter. 


ADJUST LOWER SCREW 
(SCREW CLOSEST TO THE CIRCUIT BOARD) 


EL4GP29 


9. Adjust R8515 for 3.5-kHz deviation (See test setup diagram, .) 
10. Unkey transmitter. 


5-42. ADJUSTMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND 
DEVIATION. 


PURPOSE. This procedure adjusts the gain of the transmitter speech amplifier. Resistor R8516 must 


be adjusted so that a 0.78-vac audio signal Injected into the A8100 11.5-MHz modulator through the 
resistor results in 8.0 + 0.5-kHz deviation of the transmitted rf carrier. 


TEST EQUIPMENT AND MATERIALS 


Dummy Load DA-75/U Signal Generator AN/URM-127 
Multimeter ME-30(*)/U Test Cable No. 1 
Power Supply PP-1104(*)IG Adapter UG-1035/U 


Modulation Meter ME-57/U 


TEST SETUP. Connect the equipment as shown in test setup diagram ®), page 5-196 
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5-42. ADJUSTMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND 
DEVIATION. (CONT) 


POWER 


SUPPLY 
— PP-1104(*)/G 


ro) 
2 
Ww 
a 
a 
3 
T CONNECTOR 
M4 UG-274/U DUMMY 
F LOAD 
VW DA-75/U 
RT ANT © 
X MODE soe 
r 
paoitc—> 
MODULATION 
METER 
ME-57/U 
SIGNAL 
GENERATOR 
AN/URM-127 
ADAPTER ( } \\ MULTIMETER 
UG-1036/U ME-26/U 


EL4GP298 
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5-42. ADJUSTMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND 


DEVIATION. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


RT BAND 
MC-TUNE-KC 
POWER 
SQUELCH 


ME-57/U TUNE-FINE TUNE 
DEVIATION RANGE-KC 
FREQUENCY RANGE-MC 


TUNING 


AN/URM-127 POWER 
FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
ATTENUATOR 
OUTPUT CONTROL 


ADJUSTMENT PROCEDURE 


POSITION/SETTING 


64.00 
LOW 
OLD ON 


TUNE 

1000 TUNE 

55-120 

64-MHz Indication on FREQUENCY-MC 
meter with transmitter keyed 


ON 

xl00 

10 

x10 

Turn clookwise for 0.78-vac reading on 
multimeter 


ADJUST UPPER SCREW EL4GP209 


5-197 


TM = 11-5820-401-34-2-2/0967-L P-432-3030 


5-42. ADJUSTMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND 
DEVIATION. (CONT) 


1. Set ME-57(*)/U DEVIATION RANGE-KC knob to 1000 TUNE. 

2. Key transmitter. ME-57(*)IU LIMITING meter must be in BLACK area. 

3. Tune ME-57(*)/U slightly around 64 MHz with TUNING knob and stop when CARRIER SHIFT 
meter Indicates zero kilocycles. 

4. Set ME-57(*)/U DEVIATION RANGE-KC knob to 20. 

5. Check reading on ME-57(*)IU. Deviation should be 8.0 +0.5 kHz. if reading is incorrect, 
go to step 6. 


6. Unkey transmitter. 

7. Remove cover from A8500. 

8. Key transmitter. 

9. Adjust R8516 for 8.0 +0.5 kHz deviation. (See test setup diagram(8)page 5-197]) 
10. Unkey transmitter. 
11. Repeat steps 2 and 5 with audio oscillator set at 500,3000, and 5000 Hz, and 10 kHz, 


keeping the signal amplitude at 0.78 volts in each case. Do not readjust R8516. 


NOTE 


Failure to achieve correct deviation reading at frequencies listed in step 8 indicates a 
defective A8100 module. 


5-43. A8100 MODULATOR ALINEMENT. 


PURPOSE. This procedure ensures that the A8100 oscillator runs at 11.5 MHz + 3.5 kHz with no dc 
correction from the crystal discriminator. 


TEST EQUIPMENT AND MATERIALS 


Dummy Load DA-75/U No. 24 or No. 28 AWG wire (single 
Frequency Counter AN/USM-207 strand) (7-inch length) 
Power Supply PP-1104(*)/G Test Cable No. 1 


TEST SETUP. Connect the equipment as shown in test setup diagranfA). 


TEST CABLE NO. 1 
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5-43. A8100 MODULATOR ALINEMENT. (CONT) 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT BAND 
MC-TUNE-KC 30.00 
POWER LOW 
SQUELCH OLD OFF 


AN/USM-207 POWER TRACK 
DISPLAY Fully counterclockwise 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 10°(black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 
FREQUENCY TUNING-MC 100 


ALINEMENT PROCEDURE 


WRAP BARE 
WIRE HERE 


R8114 


EL4GP301 


1. Remove A8100 cover. ; 
2, Wrap grounding wire around exposed terminal of R8114. (See test setup diagram .)* a 
3. Reinstall A8100 cover. Wrap grounding wire around holddown screw. 

4. Key transmitter. 
5. Check frequency counter. Frequency should be 11.5 MHz +3.5 kHz. if not, go to step 6. 
6. Unkey transmitter. 
7. Remove A8100 cover. 

8. Install A8100 alinement cover. 

8. Secure grounding wire to alinement cover screw. 

10. Remove A8400 HUNT GENERATOR module. 

11. Key transmitter. 

12. Adjust C8104 for 11.5 MHz + 3.5 kHz reading on frequency counter. 


*Seé page 5-20} for grourrding wire hookup for A8100A rnodule. The alinement is the same, except for this 
difference. 


Change 3 5-199 


@ TM = 11-5820-401-34-2-2/0967-L P-432-3030 


5-43. A8100 MODULATOR ALINEMENT. (CONT) 


13. Unkey transmitter. 

14. Remove grounding wire from R8114. 

15. Key transmitter. 

16. Check frequency counter. Reading should be 11.5 MHz + 150 Hz. If reading is incorrect, 
go to step 17. 

17. With transmitter keyed, adjust C8116 for 11.5 MHz + 150 Hz reading on counter. (See test 
setup diagran{B) .) 

18. Unkey transmitter. 

19. Install A8400 HUNT GENERATOR module. 


5-44. DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. 

PURPOSE. This procedure enables the transmitter to generate maximum rf power without over- 
driving the power stages. Correct alinement prolongs the life of Power Tube V6201 and Power Supply 
A9000/A9400. 


TEST EQUIPMENT AND MATERIALS 


Dummy Load DA-75/U Wattmeter AN/URM-120 

Tool Kit TK-105/G Multi meter ME-26(*)/U 
T-Connector UG-274/U Amphenol Adapter M-39012/16 
Nonmetallic feeler gages, Crocus cloth 


0.073 and 0.078 inch 


TEST SETUP. Connect the equipment as shown in test setup diagram @ : 


POWER 
SUPPLY 
PP-1104(*)/G 


DUMMY 
LOAD 
DA-75/U 


@ 


WATTMETER 
AN/URM-120 


TEST CABLE NO. 1 


EL4GP302 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 
CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


RT MC-TUNE-KC 30.00 
POWER HIGH 


5-200 Change 3 
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5-44. DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 
ALINEMENT PROCEDURE 


Tuning Coil Adjustment 


B BAND 3 4 ABAND 
2 
1 
F 3 
SPACE 


Sa 


COILS NOT “—————___ cols NOT 
TOUCHING TOUCHING 
6 EL4GP303 


CAUTION 


Do not use pliers or any metal tool to adjust Tuning Coils L6206 and L6203. 


Remove A6100/A6200 assembly after marking the gear couplers to ensure installation in 
original position. (See paragraphs 2-46 and 2-48.) 

Remove burrs from tuning coils using crocus cloth. 

Adjust spacing of Coil L6203 (1) to 0.078 inch using nonmetallic tool. 

Adjust spacing of Coil L6206 (2) to 0.073 inch using nonmetallic tool. 

Turn L6204 screw (8) fully clockwise. 

Turn L6205 screw (4) fully counterclockwise. 

Adjust screw (3) to bring coil (5) as close as possible to coil (1) without touching. 

Adjust screw (4) to bring coil (6) as close as possible to coil (2) without touching. 

Install A6100/A6200 assembly. (See paragraphs 2-46 and 2-48.) 


—" 


CONMH PWD 


T8101 


v8101 


C8112 


WRAP BARE 
WIRE HERE 


*A8100A 
(SEE PAGE 5-199) 


EL4GP3014 


Change 3 5201 
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5-44. DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 


Air Capacitor Adjustment 


() C6217 2 


w410 W412 
(ORN) (VIO) 
LO BAND Hi BAND 


THRU FL401 cools 
TO ANT 
CONNECTOR 
REAR BOTTOM VIEW EL4GP304 
10. Remove RT bottom cover. 
11. Using 3/32-inch allen wrench, loosen gear locking clamp screw (1). (See test setup 
diagram :) 
12. Key transmitter. 
13. Move C6217 gear (2) back and forth to obtain peak wattmeter indication. 
14. Tighten clamp screw (1). Wattmeter indication should not change. 
15. Unkey transmitter. 
A6100 Tuning Procedure 
A6100 ASSEMBLY EL4GP305 


5-202 
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DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 
NOTE 


5-44. 


Replace Tube V6201 if 35-watt minimum power output cannot be obtained. 


18. Set ME-26 (*)/U to measure -3 vdc and connect meter to TP9006 on A9000 tray. 


17. Key transmitter. 
18. Adjust @ BAND Capacitors C6103 (1).and C6114 (2) for maximum negative voltage reading 
on ME-26 (*)/U. (See test setup diagram 


19. Unkey transmitter. 
20. Set RT to 53.00 MHz. 


21. Key transmitter. 
22. Adjust ©) | BAND Capacitors C6105 (3) and C6115 (4) for maximum negative voltage reading 
on ME-26(*)/U. 
A6200 Tuning Procedure 
23. Connect equipment as shown in test setup diagram ©.. 


© 


A6200 


1 


CG-409/U  WATTMETER 


nnnnnnnannnnann 
CCE EP COUP CUPP UP teat eh fee AN/URM-120 Suny LOA 
(Sepbebetebebetetetetetebeteees = Bs = U LOAD 
Saricacweeyciricieciriricé fp DA-75/U 
(EPO de tebe eben ee peeeanetge |= 
uUuuUUUUvUUUoUUo =—_: 
‘= | 
=[e) 


SY w412 
B-BAND 


CH wuta= =\| aa ra |g 
= uu 


\\ 
DISCONNECT | | 
P6201 (W410) sf} 
(ORN}ABAND {/ 


T CONNECTOR 
UG-274/U 
JUMPER AMPHENOL 
CABLE PART NO. 27-29 


(W310 OR EQUAL) 


NOTE 


See chapter 1, section Ill, Principles of Operation, for details covering use of Test Point 
TP9007. 


24. Set ME.26(*)/U to measure -3 vde and connect meter to TP9007 on A9000 tray, 


25. Set RT to 52.00 MHz; POWER to HIGH. 
26. Key transmitter. 


Change 3 


EL4GP306 
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5-44. DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 


rag 
28. 


30. 


5-204 


EL4GP307 


Adjust Capacitor C6219 (1) for minimum negative ME-26(*)/U indication. (See test setup 
diagram .) 

Readjust 06219 to increase wattmeter indication by one watt. 

Adjust Coil L6205 (2) for maximum reading on wattmeter, but not higher than 65 watts. 

Unkey transmitter. 


CAUTION 
In the following steps, always unkey the transmitter before changing RT frequency. 


Tune RT to 30.00,41.00, and 52.00 MHz, keying transmitter at each frequency. Adjust C6219 
(1), until output powers at ail frequencies fall within 3 to 4 watts of each other. Record final 
output power at each frequency. 

Unkey transmitter. 

Set RT POWER switch to LOW. 

Key transmitter, 

Check wattmeter indication at 30,41, and 52 MHz. Wattmeter should indicate at least one-half 
watt. if power is too low, go to step 36. 

Unkey transmitter. 

Set RT to 52.00 MHz. 

Key transmitter. 

Adjust C6103 ((1), test setup diagram(O). page 5-202) for minimum one-half watt 
indication. 

Unkey the transmitter. 

Reconnect P6201 to J6201. (See test setup diagram (E) , page 5-203] 

Connect rf cable from wattmeter to RT ANTENNA port. 

Set RT POWER switch to HIGH. 

Tune RT to 30.00 MHz. 

Key transmitter. 

Check wattmeter indication and compare with reading obtained at 30 MHz in step 31. Replace 
FL401 if wattmeter indication is not within + 1 watt to -7 watts of step 31 reading. 

Unkey transmitter. 

Tune RT to 41.00 MHz. 

Key transmitter. 

Repeat step 46. 

Unkey transmitter. 

Tune RT to 52.00 MHz. 

Key transmitter. 


Change 3 


5-44, 


54. 


59. 
56. 
57. 
58. 
oY. 
60. 


61. 
62. 


63. 


5-45. 
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DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT) 


Check wattmeter indication and compare with reading obtained at 52.00 MHz In step 31. Re- 
place FL401 if wattmeter indication is not within + 1 to -9 watts of step 31 reading. 

Unkey transmitter. 

Tune RT to 75.00 MHz 

Set ME-26(*)W to read -3 vdc. 

Connect ME-26(*)/U to TP9007 on A9000 tray. 

Key transmitter. 

Adjust Capacitor C6218 ((3) test setup diagram® , page5-204) for minimum 

ME-26(*)/U_ indication. 

Readjust C6218 to increase wattmeter indication by one watt. a ast 

Adjust L6204 ((4) test setup diagram ©) for maximum wattmeter indication, but not more 
than 55 watts. 

Unkey transmitter. 


CAUTION 
In the following steps, always unkey the transmitter before changing RT frequency. 


Tune RT to 53.00, 64.00, and 75.00 MHz keying transmitter at each frequency. Adjust C6218 
((3), test setup diagram ) until output powers at all frequencies fall within 3 to 4 watts of 
each other. 

Unkey RT. 

Set RT POWER switch to LOW. 

Key transmitter. 

Check wattmeter indication at 53,64, and 75 MHz. Wattmeter should indicate at least one-half 
watt. If power is too low, go to step 69. 

Unkey transmitter. 

Tune RT to 75.00 MHz. 

Key transmitter. 

Adjust C6105 ((3), test setup diagram ©) ) for at least one-half watt Indication on wattmeter. 
Unkey transmitter. 


ALINEMENT OF RT-246(*)VRC SERVOSYSTEM. 


PURPOSE. This procedure adjusts the sensitivity of the servoamplifier to ensure correct frequency 
tuning in response to the preset pushbuttons. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram @ , paged-206. 


5-205 
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5-45. ALINEMENT OF RT-246(*)/VRC SERVOSYSTEM. (CONT) 


26.5V DC 


POWER 
SUPPLY 


PP-1104(°)/G 


EL4GP290 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 
CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AUTO 


RT LOW 


ALINEMENT PROCEDURE 


EL4GP291 


5-206 
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5-45. ALINEMENT OF RT-246(*)/VRC SERVOSYSTEM. (CONT) 


Remove RT top cover. 

Loosen locknut on R304. (See test setup diagram , page 5-206.) 

Turn R304 shaft fully clockwise. 

Back off R304 shaft one-elghth turn. 

Tune pushbutton (1) to 30.00 MHz and pushbutton (2) to 48 MHz. Follow instructions on back 
of pushbutton cover. 

Press pushbutton and wait for servomotor to stop. 

Back off R304 shaft fully counterclockwise. 

Press pushbutton . Before servomotor stops, press TUNE button. Servo will hunt (chatter- 
ing sound). Keep TUNE button pressed. 

Turn R304 shaft clockwise and stop at point where servomotor just stops hunting. 

Press pushbutton . Wait for servomotor to stop. 

Press pushbutton . RT should tune to exactly 30.00 MHz, after a slight overshoot. 


NOTE 


Overshoot means that when pushbutton @ is pressed, the numbers in the RT viewing 
window move from 00 to 95 and then back to 00 (30.00) when the servomotor stops. If 
overshoot is excessive, turn R304 very slightly clockwise and recheck. 


72 PND APON= 


ab oh 


12. Repeat steps 10 and 11 with power supply set at 20 vdc. 
NOTE 


If tuning is unsatisfactory at 20 vdc, repeat steps 5 through 11. 


5-207/(5-208 blank) 
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CHAPTER 6 
GENERAL SUPPORT MAINTENANCE 


Subject Section Page 
General Support Repair Parts, Tools and TMDE.........:c:ccccscssscsssesenesserceees | 
General Support Troubleshoot Giacesasicsirossesceaciestenndansnctwsdioeianbuattiinienssnnlauniiuntoets II 
General Support Maintenance Procedures .........:ccccccscceieseseseesesneeees III 6-12 
OVERVIEW 


This chapter contains general support troubleshooting and maintenance procedures for the RT- 
246(*)/VRC and RT-524(*)/VRC receiver-transmitters. References are made to those publications 
listing repair parts, tools and TMDE that support this level of maintenance. 


Section | GENERAL SUPPORT REPAIR PARTS, TOOLS AND TMDE 


Subject Para Page 
General Support Repair Parts: And TOOlSsissisisssacisinatieidaisniaiisiveraneiivies cnlonsisimnbivanneniag as 
SSCA TOGS 2G, PMID E ji sescatrrocsstarqessnnentecs scaler tamacsattonsnadentauiacatsnesteessnnenteastoutacebinrnainnt 6-2 [6-1] 


6-1. GENERAL SUPPORT REPAIR PARTS AND TOOLS. 

For repair parts and tools required to support general support maintenance, refer to TM 11-5820 
401-34P-2-1 (RT-246(*)/VRC) or TM 11-5820-401-34P-2-2 (RT-524(*)/VRC). 

6-2. SPECIAL TOOLS AND TMDE. 


For special tools and TMDE, refer to the Maintenance Allocation Chart (MAC) in TM 11-5820-401- 
20-1 or TM 11-5820-401-20-2. 
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Section Il GENERAL SUPPORT TROUBLESHOOTING 


Subject Para Page 
QE a ae gece eer ence tce eect eee edema ena etnies tee [6-3 
TmOubleshopting. Chant SeleGio i sactentnencretaccniniadieininiatidareniairedrinnancnmmeniaientise 6-4 
Power SUBpIY TiOUBles GOING: csenitumnnsteuctduincneiansineanautiadanctinatucameocenenimamiitenteinn 6-5) 
6-3. GENERAL 


This section contains troubleshooting charts which will help you locate the cause of various failures in 
RT-246(*)/VRC and RT-524(*)/VRC receiver-transmitters. The charts are intended for use based 
on the following assumptions: 


1. Only one malfunction exists which is causing the defect symptom. 

2. Thetroubleshooting charts do not isolate every possible defect. 

3. Failure to isolate a defect using the charts suggests a wiring-related problem which 
can be isolated using the schematics located in the back of this manual. 

4. Troubleshooting procedures forgermanium and silicon versions of the RT are the same. 


The troubleshooting charts assist you in determining which assemblies or parts in the RT require 
replacement to correct malfunctions. Replacement procedures corresponding to the replacement 
instructions in the charts can be found in the detailed maintenance procedures contained in section 
Ill. However, not all of the maintenance tasks are generated as a result of specific troubleshooting 
steps and replacement instruction boxes in the charts. The need to replace an assembly or part can be 
established by visual evidence of defects or damage. Therefore, a corresponding troubleshooting 
procedure may not exist. 


6-4. TROUBLESHOOTING CHART SELECTION. 
There are three charts in this section, all of which cover power supply troubleshooting. The correct 
chart to use depends on the kind of test equipment available. The charts and the kind of test equipment 
on which each chart is based is as follows: 

CHART NUMBER TEST EQUIPMENT 


6-1 Maintenance Kit MK-1978/VRC and 
discrete TMDE 


6-2 Maintenance Kit MK-1978/VRC and 
Radio Test Set AN/GRM-114A 


6-3 Test Cable No. 1 and discrete TMDE 


6-2 
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6-5. POWER SUPPLY TROUBLESHOOTING. 


CHART 6-1 


Power Supply Troubleshooting Using MK-1978/VRC and Discrete TMDE 


START 


SET UP EQUIPMENT AS 
SHOWN ON SH 3. SET MK- 
1978/VRC POWER ON. SET 
ME-26(*)/U TO 30 VOC 
SCALE. 


CONNECT ME-26(*)/U TO 
TP9005. KEY TRANSMITTER. 


25 VDC 
PRESENT? 


SEE NOTE 1 


NO 


YES 


UNKEY TRANSMITTER. RE- 
MOVE ME-26(*)/U FROM 
TP9005. 


SET ME-26(*)/U TO 1000 VDC 


SCALE 


(Sheet 1 of 3) 


ALINE DRIVER AND POWER 


AMPLIFIER 


REMOVE ME-26(*)/U FROM 
TP9001. UNKEY 
TRANSMITTER. 


CONNECT ME-26(*)/U TO 


TP9001. KEY TRANSMITTER. 


SET ME-26(*)/U TO 300 VOC 
SCALE 


640 TO 760 VOC 
? 


REMOVE ME-26(*)/U FROM 
TP9001. UNKEY 
TRANSMITTER. 


CONNECT ME-26(*)/U TO 
TP9002. KEY TRANSMITTER, 


250 TO 300 VOC 
? 
Ves 


REPLACE A9000 POWER 
SUPPLY ASSEMBLY 


SET ME-26(*)/U TO 300 VOC 
SCALE. CONNECT ME- 
26(*)/U TO TP9002. KEY 
TRANSMITTER. 


250 TO 300 VOC 
? 


YES 


63 
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6-5. | POWER SUPPLY TROUBLESHOOTING. (CONT) 


_ CHART 6-1 
Power Supply Troubleshooting Using MK-1978/VRC and Discrete TMDE 


REPLACE A9400(*) TRANSIS- 
TOR ADAPTER ASSEMBLY 


SEE NOTE 1 


UNKEY TRANSMITTER. RE- 
MOVE ME-26(*)/U FROM 
TPs002. 


SET ME-26(*)/U TO -30 VOC 
SCALE 


CONNECT ME-26(*)/U TO 
TPg004. KEY TRANSMITTER. 


YES 


6-4 


(Sheet 2 of 3) 


REPLACE A8000 POWER 
SUPPLY ASSEMBLY 


UNKEY TRANSMITTER. 
REMOVE ME-26(*)/U FROM 
TPS004, 


SET ME-26(*)/U TO 300 VAC 
SCALE 


CONNECT ME-26(*)/U TO 
TP9003. KEY TRANSMITTER. 


108 TO 116 VAC 
? 


YES 


NOTES 


1. Common failure of the 700 vde and 275 vde 
power supplies could also be duo to defective 
Transformer T9001. However, A9400(*) is a 
more likely cause of symptom. Also, more 
precise isolation of A9400(*) is mechanically 
difficult end time consuming. Visual evidence 
of overheating and a burning odor are indicators 
of a bad transformer. 


2. Same logic as defined in note 1. 


(Se) 


. Loss of power at a module is assumed in this 
procedure. 


REPLACE A9400(*) TRANSIS- 
TOR ADAPTER ASSEMBLY 


SEE NOTE 2 


REPAIR WIRING HARNESS 
SEE NOTE 3 
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6-5. _ POWER SUPPLY TROUBLBSHOOTING. (CONT) 


__ CHART 6-1 
Power Supply Troubleshooting Using MK-1978/VRC and Discrete TMDE 
(Sheet 3 of 3) 


POWER SUPPLY . 
PP-1104(*)/G 


DA-75/U 


MK-1978/VRC 


VOLTMETER 
ME-26(*)/U 


XMTR 


EL4GP629 
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6-5. | POWER SUPPLY TROUBLESHOOTING. (CONT) 


_ CHART 6-2 
Power Supply Troubleshooting Using MK-1978/VRC and AN/GRM-114A 
(Sheet 1 of 3) 


ALINE DRIVER AND 
POWER AMPLIFIER 


START 


SET UP EQUIPMENT AS 
SHOWN ON SH 3. SET MK- 
1978/VRC POWER ON. SET 
MM-100E TO +30 VDC . 
SCALE. 


UNKEY TRANSMITTER. RE- 
MOVE MM-100E FROM 

TP9001. SET ATTENUATED 
PROBE TO X1. 


CONNECT MM-100E TO 
TPS001. KEY TRANSMITTER. 


CONNECT MM-100E 
TO TPS005. KEY 
TRANSMITTER. 


VOLTMETER ses ae 
READS 640 TO 760 a OOE TO -30 VDC 
voc? 


UNKEY TRANSMITTER. RE- 


25 VOC NO MOVE MM-100E FROM CONNECT MM-100E TO 
PRESENT? TP9001. SET ATTENUATED TP9002. KEY TRANSMITTER. 
PROBE TO X1. 
YES 


UNKEY TRANSMITTER. SET MM-100E TO +300 


VDC SCALE. CONNECT 250 TO 300 VOC 
ne MMM-100E TO TP3002. 2 
KEY TRANSMITTER. 


REPLACE A9000 POWER 


SET MM-100E TO +100 VDC 250 TO 300 VDC 
? SUPPLY ASSEMBLY 


SCALE. SET ATTENUATED 
PROBE TO X10. 


YES 


6-6 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


6-5. _ POWER SUPPLY TROUBLESHOOTING. (CONT) 


CHART 6-2 
Power Supply Troubleshooting Using MK-1978/VRC and AN/GRM-114A 


(Sheet 2 of 3) 


TA 


NOTES 
REPLACE A9400 (*) 
TRANSISTOR ADAPTER oat y Acecuniy 1. Common failure of the 700 vde and 275 vde 
ASSEMBLY power supplies could also be due to defective 
Transformer 19001. However, A9400 (*) is a 
SEE NOTE 1 more likely cause of symptom. Also, more 


precise isolation of A9400 (*) is mechanically 
difficult and time consuming. Visual evidence 
of overheating and a burning odor are indica- 
tors of a bad transformrer. 


UNKEY TRANSMITTER. loai fined in Note 1. 
(18) REMOVE MM-100E FROM 2. Same logic as defined in Note 
TP8004. 3. Loss of power at a module is assumed in this 
procedure. 
UNKEY TRANSMITTER. SET MM-100E TO +300 VAC 
REMOVE MM-100E FROM H1-Z 
TP9002. 
7 A CONNECT MM-100E 
ae 100E TO -30 VOC TO TP9003. KEY 
TRANSMITTER. 
CONNECT MM-100E TO REPLACE A9400 (*) 
TP9004. KEY wetg WAC a TRANSISTOR ADAPTER 
TRANSMITTER ASSEMBLY 
SEE NOTE 2 
YES 
NO REPAIR WIRING HARNESS 


-14 TO -21VDC 
, ? 


SEE NOTE 3 


YES 
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6-5. POWER SUPPLY TROUBLESHOOTING. (CONT) 


CHART 6-2 
Power Supply Troubleshooting Using MK-1978/VRC and AN/GRM-114A 
(Sheet 3 of 3) 


ATTENUATED PROBE 
ON X-1 SETTING 


; A 
BT 
— 


Co 


Sy FMAM-1100S canoe. 
° 


alae! 


a CCCRCCE) 


POWER 
SUPPLY 
PP-1104(*)}/G ; 


26.5V DC 
i POWER 


MK-1978/VRC RCVR 
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6-5. . POWER SUPPLY TROUBLESHOOTING. (CONT) 


CHART 6-3 


Power Suppply Troubleshooting Using Test Cable No. 1 and Discrete TMDE 


START 


SET UP EQUIPMENT AS 
SHOWN ON SH 3. SET ME- 
26(*)/U TO 30 VDC SCALE. 


CONNECT ME-26(*)/U TO 
TP900S. KEY TRANSMITTER. 


25 VDC 
PRESENT? 


NO 


YES 


UNKEY TRANSMITTER. RE- 
MOVE ME-26(*)/U FROM 
TP9005. 


SET ME-26(*)/U TO 1000 VOC 


SCALE 


(Sheet 1 of 3) 


ALINE ORIVER AND POWER 


AMPLIFIER 


REMOVE ME-26(*)/U FROM 
TP8001. UNKEY 
TRANSMITTER. 


CONNECT ME-26(*)/U TO 


TP9001. KEY TRANSMITTER. 


SET ME-26(*)/U TO 300 VDC 


640 TO 760 VOC 
? SCALE 


REMOVE ME-26(*)/U FROM 
TPS001. UNKEY 
TRANSMITTER. 


CONNECT ME-26(*)/U TO 
TP9002. KEY TRANSMITTER. 


SET ME-26(*)/U TO 300 VDC 
SCALE. CONNECT ME- 
26(*)/U TO TP9002. KEY 
TRANSMITTER. 


250 TO 300 VOC 
? 


REPLACE A9000 POWER 
SUPPLY ASSEMBLY 


250 TO 300 VOC 
? 


YES 
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6-5. | POWER SUPPLY TROUBLESHOOTING. (CONT) 


CHART 6-3 
Power Suply Troubleshooting Using Test Cable No. 1 and Discrete TMDE 


(Sheet 2 of 3) 


NOTES 


1. Common failure of the 700 vdc and 275 vde 
power supplies could aiso be due to defective 
Transformer T9001. However, A9400(*) is a 

REPLACE A9400(*) TRANSIS- REPLACE A9000 POWER more likely cause of symptom. Also, more pre- 

TOR ADAPTER ASSEMBLY SUPPLY ASSEMBLY cise isolation of A9400(*) is mechanically dif- 

ficult and time consuming. Visual evidence of 
SEE NOTE 1 overheating and a burning odor are indicators 
of a bad transformer. 


2. Same logic as defined in Note 1. 


3. Loss of power at a module is assumed in this 


UNKEY TRANSMITTER. procedure. 
REMOVE ME-26(*)/U FROM 
TP9004. 


Te GCM CoO” SET ME-26(*)/U TO 300 VAC 


+P9002. SCALE 


SET ME-26(*)/U TO-30 VOC CONNECT ME-26(°)/U TO 
SCALE 


TP9003. KEY TRANSMITTER. 


CONNECT ME-26(*)/U TO 108 TO 116 VAC NO Asaoo(* 
TP9004. KEY TRANSMITTER. ? TOR ADAPTER RLY 
NOTE 2 
YES 
NO REPAIR WIRING HARNESS 


NOTE 3 


YES 
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6-5. POWER SUPPLY TROUBLESHOOTING. (CONT) 


CHART 6-3 
Power Supply Troubleshooting Using Test Cable No. 1 and Discrete TMDE 
(Sheet 3 of 3) 


POWER 
SUPPLY 
PP-1104(°)/G 


VOLTMETER 
ME-26(°)/U 
TEST CABLE NO. 1 


EL4GP631 
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Section Ill GENERAL SUPPORT MAINTENANCE PROCEDURES 


Subject Para 


GONG Tal acts lneasecersteaaenr aint aie Sci temmnanin tatiana Meet onedenianied a aaceeimgema euch 
Front Panel Gear Train Assembly Replacement (RT-524(’)/VRC Only)... 2.0... c eee 
Front Panel Gear Train Assembly Replacement (RT-246(*)/VRC Only) ........ 0... c cece eee eee 
Dial CeoSralic GaSe! RE DMISENIE cic cosas cceaciieaarueines nace tender wie onvieantecwncantariaearinanaNaotinca 
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This section contains instructions for general support maintenance of the RT-246(*)/VRC and RT-524(*)/VRC 
receiver-transmitters. The following initial setup information applies to all procedures. 


All procedures apply to both the RT-246(*)/VRC and RT-524(*)/VRC receiver-transmitters unless otherwise 
specified. 


These procedures can be performed using Tool Kit, Electronic Equipment TK-105/G. Tools will not be listed unless 
special tools are required. 


The normal equipment rendition to start a maintenance task is power off. Equipment Condition is not listed unless 
some other condition is required. 


NOTE 


In order to determine the serviceability of the Front Panel Gear Train Assemblies for both the RT- 
246(*)/VRC and RT-524(*)/VRC receiver-transmitters conduct the following procedures: 

To determine if there is a defective part, turn the selector mechanisms slowly through their entire 
range. Verify that each number is legible and appears centered in the window. While turning, 
check for excessive looseness, tightness, end-to-end or side-to-side movement. Also listen to the 
detents engage and disengage as the mechanism is rotated. Although these actions will identify an 
obvious problem, a more thorough examination may be required, if so then Remove Gear Train and 
return to Depot. 
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6-7. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-524(*)/VRC ONLY). 


MATERIALS/PARTS: Matched Helical Gear Set 
PRELIMINARY PROCEDURE: Remove A1000 assembly. (See paragraph 2-9.) 
Remove A2000 assembly. (See paragraph 2-12 

Remove A6000 assembly. (See paragraph 2-14 


REMOVAL 
NOTE 


Before performing next step, scribe a mark (1) across gears (2) and switch body to ald 


in installation. 
1. Remove Switch $359. (See paragraph 2-32.) 
2. Wrap rubberband around Switch S359 body and gear to prevent gear from turning. 
CAUTION 
Secure Switch S359 and Transformer T351 to panel to prevent hanging and breaking 


wires when panel is turned upside down. 
Using screwdriver, remove two screws (3), two spacers (4) and move wire (5) out of 


way. 
Using screwdriver, remove two screws (6) and move Connector P352 (7) out of way. 
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6-7. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-524(*)/VRC ONLY (CONT) 
REMOVAL (CONT) 


EL4GP041 


5. Using screwdriver, remove screw (1) and BAND switch knob (2). 

6. Using screwdriver, remove screw (3) and MC-TUNE knob (4). 

7. Using screwdriver, remove screw (5) and KC-TUNE knob (6). 
NOTE 


Before proceeding with next step, tag switches for Identification. 


8. Remove Switches $356, S357 and S356. (See paragraph 2-29.) 


EL4GP042 


CAUTION 


Note three different length screws used to secure gear train assembly. 


9. Using screwdriver, remove 7/64-inch-long screw (7). 
10. Using screwdriver, remove 5/16-inch-long screw (8). 
11. Using screwdriver, remove 13/16-inch-long screw (9 


) 
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6-7. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-524(*)/VRC ONLY). (CONT) 


NOTE 
To gain access to 13/16-inch-long screw (10) under lever (11), do steps 12 and 13. 


12. Move lever (11) to extreme left. 

13. Using screwdriver, remove 13/16-inch-long screw (10). 

14. Reposition lever (11) in slot (12) and Install screw (13), lockwasher (14) and sleeve 
spacer (15). 

15. Using screwdriver, tighten screw (13). 


NOTE 


Before proceeding to next step, seb appendix ( for construction of front panel holding 
fixture. 


16. While holding gear train assembly (16) into front panel (17), turn panel face up and place on 
holding fixture (18). 


17. While holding gear train assembly (16) from bottom, push down on three knob stems (19) and 
remove gear train assembly from front panel (17). 
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6-7. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-524(*)/VRC ONLY. (CONT) 
REMOVAL (CONT) 
CAUTION 
Do not turn gear train assembly upside down. 
Note number of shims, if used, on inner knob stem seats. 
Do not turn any gear train couplers or dials. 


INSTALLATION 


~ cr 
TA 


BOTTOM VIEW EL4GPO45 


NOTE 


Before proceeding to steps 1 and 2, place front panel face up on holding fixture. 


Make sure inner knob stem shims, if used, are in place. 


1. Position gear train assembly (1) under front panel (2) and aline knob stems (3) with knob stem 
holes (4). 


NOTE 


Make sure gear train assembly (1) fits flush against seat (5) and that no wires are 
pinched. 


2. Carefully push gear train assembly (1) into place making sure it engages with alinement pins 
(6) on front panel. 
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6-7. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-524(*)/VRC ONLY). (CONT) 


NOTE 


While holding gear train assembly into front panel, remove from holding fixture and 
place face down on workbench. 


Note locations of different length screws. 


3. Install 7/16-inch-long screw (7), 5/16-inch-long screw (8), and 16/16-inch-long 
screw (9). 


NOTE 


To install 13/16-inch-long screw (10) under lever (11), do steps 4 and 5. 


4. Using screwdriver, remove screw (12), flat washer (13) and sleeve spacer. 

5. Lift lever (11) out of slot (15) and move away from screw hole (16). 

6.Install 13/16-inch-long screw (10). 

7. Using screwdriver, tighten screws (7), (8), (9), and (10). 

8. Reposition lever (11) in slot (15) and install screw (12), flat washer, and sleeve 
spacer (14). 

9. Using screwdriver, tighten screw (12). 
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6-7. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-524(*)/VRC ONLY. (CONT) 
INSTALLATION (CONT) 


EL4GP047 


10. Using screwdriver, install two screws (1), spacer (2), wire (3), and spacer (4). 
11. Using screwdriver, install two screws (5) and Connector P352 (6). 


NOTE 


Before performing next step, remove rubberband and make sure scribe marks (7) on 
gears (8) are in alinement. 


12. Install Switch S359. (See paragraph 2-32.) 
13. Install Switches S356, S357 and S358. (See paragraph 2-29.) 
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6-7. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-524 (*)/VRC ONLY). (CONT) 
NOTE 


Before performing next step, place front panel face up on workbench. 


EL4GP048 


14. Using screwdriver, Install screw (9) and KC-TUNE knob (10). 
15. Using screwdriver, Install screw (11) and MC-TUNE knob (12). 
16. Using screwdriver, Install screw (13) and BAND knob (14). 


FOLLOW-ON MAINTENANCE: Install A6000 assembly. (See paragraph ) 


2-14. 
Install A2000 assembly. (Bee paragraph 2-12.) 
Install A1000 assembly. (See paragraph 2-9.) 
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6-8. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-246(*)/VRC ONLY 


MATERIALS/PARTS: Matched Helical Gear Set 
PRELIMINARY PROCEDURE: Remove A1000 assembly. (See paragraph 2-9.) 


Remove A2000 assembly. (See paragraph 2-12.) 

Remove A6000 assembly. (See paragraph 2-14.) 

Remove Pushbutton Assembly A7100. (See paragraph 2-35.) 
Remove A7200 assembly. (See paragraph 2-15.) 

Remove Solenoid L301. (See paragraph 2-33.) 

Remove Servomotor Generator MG301. (See paragraph 2-34.) 


REMOVAL 

1. Using screwdriver, remove two screws (1) and move Connector P301 (2) out of way. 

2. Using screwdriver, remove two screws (3), two spacers (4) and move wire (5) out of way. 

3. Using screwdriver, remove wide plug pin (8) and narrow plug pin (7), and move Connector 
J7201 (8) out of way. 

4. Using screwdriver, remove short screw (9), long screw (10) and lockwasher (11), and move 
Switch $303 (12) and actuator (13) out of way. 

5. Using screwdriver, loosen two screws (14) and remove Resistor R303 (15) from 
bracket (18). 

6. Using screwdriver, remove two screws (17), Switch S307 (18), actuator (19) and plastic 
Insulator (20), and move Switch S307 out of way. 

7. 
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Using wrench, remove nut (21), nut (22), and lockwasher (23), and move Resistor R304 (24) 
out of way. Install nut (21), nut (22), and lockwasher (23) on Resistor R304 to keep Resistor 
R304 in adjustment. 
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6-8. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-246(*)/VRC ONLY (CONT) 


EL4GP163 
NOTE 

Before performing next step, scribe a mark (25) across gears (28) and switch body to 

aid In Installation. 
8. Remove Switch S309. (Sea paragraph 2-32.) 
9. Wrap rubberband around Switch S309 body and gear to prevent gear from turning. 

28 
27 
29 


EL4GP164 


10. Using screwdriver, remove screw (27) and MC-TUNE knob (28). 
11. Using screwdriver, remove screw (29) and KC-TUNE knob (30). 
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6-8. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-246(*)/VRC ONLY). (CONT) 
REMOVAL (CONT) 


NOTE 


There are three different length screws used to secure the gear train assembly. 
12. Using screwdriver, remove 7/16-inch-long screw (1). 
13. Using screwdriver, remove 3/8-inch-long screw (2). 
14. Using screwdriver, remove two 7/8-inch-long screws (3). 
NOTE 
To gain access to 7/8-inch-long screw (4) under lever (5), do steps 15 and 16. 
15. Using screwdriver, remove screw (8), lockwasher (7) and sleeve spacer (8). 
10. Move lever (5) away from screw hole (9). 
17. Using screwdriver, remove 7/8-inch-long screw (4). 
NOTE 


To prevent loss of hardware, do step 18. 


18. Reposition lever (5) and install screw (6), lockwasher (7) and sleeve spacer (8). 
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6-8. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-246(*)IVRC ONLY (CONT) 
EL4GP166 
NOTE 
Before proceeding with next step, se¢ appendix [C for construction of front panel holding 
fixture. 
19. 


While holding gear train assembly (10) into front panel (11), turn panel face up and place 
on holding fixture (12). 


While holding gear train assembly (10) from bottom, push down on two knob stems (13) and 
remove gear train assembly from front panel (11). 


CAUTION 


20. 


Do not turn gear train assembly upside down. 
Note number of shims, if used, on inner knob stem seats. 


Do not turn any gear train couplers or dials. 
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6-8. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT(RT-246(*)/VRC ONLY. (CONT) 
INSTALLATION 


BOTTOM VIEW 
ROTATED 90° 


EL4GP167 


NOTE 


Before proceeding to steps 1 and 2, place front panel faceup in holding fixture. 


Make sure inner knob stem shims, if used, are in place. 


1. Position gear train assembly (1) under front panel (2) and aline knob stems (3) with knob 
stem holes (4). 


NOTE 


Make sure gear train assembly (1) fits flush against seat (5) and that no wires are 
pinched. 


2. Carefully push gear train assembly (1) into place making sure it engages with alinement 
pins (6) on front panel. 


NOTE 


While holding gear train assembly into front panel, remove from holding fixture and 
place face down on workbench. 
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6-8. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-246(*)/VRC ONLY). (CONT) 


EL4GP168 


NOTE 


There are three different length screws used to secure the gear train assembly. 


Note locations of different length screws. 


oo 


. Install 7/16-inch-long screw (7), 3/8-inch-long screw (8) and two 7/8 inch-long 
screws (9). 


NOTE 
To Install 7/8-inch-long screw (10) under lever (11), do steps 4 and 5. 


Using screwdriver, remove screw (12), flat washer (13) and sleeve spacer. 
Move lever (11) away from screw hole (15). 

. Install 7/8-inch-long screw (10). 

. Using screwdriver, tighten screws (7), (8), (9), and (10). 

. Reposition lever (11) and Install screw (12), flat washer (13) and sleeve spacer. 
. Using screwdriver, tighten screw (12). 


OONDaA 
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6-8. FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-246(*)/VRC ONLY). (CONT) 
INSTALLATION (CONT) 


EL4GP 169 


NOTE 


Before performing next step, remove rubberband and make sure scribe marks (1) on 
gears (2) are in alinement. 


10. Install Switch S309. (See paragraph 2-32.) 
11. Using screwdriver, install two screws (3) and Connector P301 (4). 
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FRONT PANEL GEAR TRAIN ASSEMBLY REPLACEMENT (RT-246(”)/VRC ONLY). (CONT) 


Using screwdriver, install two screws (5), two spacers (6) and wire (7). 

Using screwdriver, install wide plug pin (8), narrow plug pin (9) and Connector J7201 (10). 
Using screwdriver, install short screw (11), long screw (12) and lockwasher (13) through 
actuator (14) and Switch S303 (15). 

Install Resistor R303 (16) in bracket (17) and tighten two screws (18). 

Position Switch S307 (19) with actuator (20) in notch of lever (21), and install plastic 
Insulator (22) and two screws (23). 

Using screwdriver, tighten two screws (23). 

Remove nut (24), nut (25) and lockwasher (26) from Resistor R304 (27). 

Position Resistor S304 (27) with locating tabs (28) in holes (29) and install lockwashers 
(26) and nut (25). 

Using wrench, tighten nut (25). 


NOTE 


Care must be taken when performing next step not to disturb Resistor R304 adjustment 
screw. 


Install nut (24) and, using 5/16-inch wrench, tighten. 


Install MC-TUNE knob (30), screw (31), KC-TUNE knob (32) and screw (33). 


23. Using screwdriver, tighten screws (31) and (33). 


FOLLOW-ON MAINTENANCE: Install Servomotor Generator MG301. (See paragraph 2-34.) 


Install Solenoid L301. (See paragraph 2-33.) 

Instaii A7200 assembly. (See paragraph 2-15.) 

Install Pushbutton Assembly A7100. (See paragraph 2-35.) 
Install A6000 assembly. (See paragraph 2-14.) 

Install A2000 assembly. (See paragraph 2-12.) 

Install A1000 assembly. (See paragraph 2-9.) 
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6-9. DIAL GLASS AND GASKET REPLACEMENT. 


MATERIALS/PARTS: Dial Glass 
Gasket 
Cement, EC800 


PRELIMINARY PROCEDURE: Remove front panel gear train assembly. (See paragraph 6-8]) 


= 


REMOVAL 


1. Using screwdriver, remove screw (1) and lockwasher (2). 

2. Using screwdriver and 1/4-inch wrench, remove screw (3) and nut (4). 

3. Remove bracket (5) and reflector (6). 

4. Using scraper, carefully remove cement from around mask mating surface (7). 
5. Remove mask (6), gasket (9) and dial glass (10). 


INSTALLATION 
1. ‘Using scraper, remove cement from dial glass mating surface (11). 
2. Apply EC800 cement to dial glass mating surface (11). 
3. Install dial glass (10), gasket (9) and mask (6). 
4. Stake mask (6) to front panel. 
5. Apply small bead of cement around mask mating surface (7). 
6. Install reflector (6), bracket (5), nut (4), screw (3), lockwasher (2) and screw (1). 
7. Using screwdrlver and 1/4-inch wrench, tighten screw (3) and nut (4). 
8. 


Using screwdriver, tighten screw (1). 


FOLLOW-ON MAINTENANCE: Install front panel gear train assembly. (See_ paragraph 6-7 or 6-8.) 
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6-10. CONTROL ASSEMBLY REPLACEMENT (RT-246(*)/VRC ONLY). 


MATERIALS/PARTS: Control Assembly 
PRELIMINARY PROCEDURE: Remove Pushbutton Assembly A7100. (See paragraph 2-35.) 


ROTATED 90° 


ELaGP171 


REMOVAL 


1. Using screwdriver, remove four screws (1), lockwashers (2) and flat washers (3), and care- 
fully pull assembly (4) out of connector (5) and move assembly out of way. 

2. Using soldering iron, carefully unsolder GRA/WHT wire terminal (6), BRN/WHT wire terminal 

(7) and VIO/WHT wire terminal (8). 

Carefully pull terminal ends (6), (7), and (8) off of assembly (9). 

Using screwdriver, loosen six captive screws (10) and lift assembly (9) off of pushbutton 

assembly (11). 


oO 


NOTE 
Do not remove two cross-tip screws (12) from assembly. 
Do not move plastic shafts (13). 
INSTALLATION 


Position assembly (9) with plastic shafts (13) mating with couplers (14). 

Using screwdriver, tighten six captive screws (10). 

Push terminal ends of VIO/WHT wire terminal (8), BRN/WHT wire terminal (7) and 
GRA/WHT wire terminal (8) on assembly (9). 

Using soldering iron, carefully solder wire terminals (6), (7), and (8) to assembly (9). 
Position assembly (4) with connector mating with connector (5). 

Install four screws (1), lockwashers (2) and flat washers (3). 

Using screwdriver, tighten four screws (1). 


NEO ONa 


FOLLOW-ON MAINTENANCE: Install Pushbuton Assembly A7100. (See paragraph 2-35.) 
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6-11. CONTROL PLATE ASSEMBLY REPLACEMENT (RT-246)(*)/VRC ONLY). 


MATERIALS/PARTS: Control Assembly Plate, P/N SMD414662 


Two screws (no. 4 x 5/8 inch long), two flat washers. 
PRELIMINARY PROCEDURE: Remove Pushbutton Assembly A7100. (See paragraph 2-35.) 


ALINEMENT 
SCREW 


EL4GP172 


REMOVAL 


1. Using screwdriver, remove four screws(1), lockwashers (2) and flat washers (3) and care- 
fully pull assembly (4) out of connector (5) and move out of way. 

2. Using screwdriver, loosen six captive screws (6) and carefully move assembly (7) 
out of way. 


NOTE 
Do not remove two cross-tip screws (8) from assembly. 
Do not move plastic shafts (9), 
3. Using screwdriver, remove two screws (10) on opposing comers and replace 


with two alinement screws (11) and fiat washers (12). Tighten until they stop. 
4. Using screwdriver, remove four screws (13). 
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CONTROL PLATE ASSEMBLY REPLACEMENT (RT-246(*)/VRC ONLY). (CONT) 
WARNING 


Pushbutton springs are under pressure. Extreme care must be taken when performing 
next step to prevent pushbutton springs from popping out and injuring personnel when 
control plate assembly is removed. 


5. Using screwdriver, carefully remove two alinement screws (11) and flat washers (12), alter- 

nating each one turn at a time while holding assembly against spring pressure. 
6. Remove control plates assembly (14). 

CAUTION 
To prevent parts from falling out, do not turn assembly upside down. 
INSTALLATION 
NOTE 
Make sure all spring seats (15) have raised portion facing up. 

1. Position control plate assembly (14) on springs, and aline pushbutton shafts (16) with 

control plate assembly slots (17). 
2. Install two alinement screws (11) and flat washers (12) through holes (18). 

CAUTION 

When performing steps 3,4, and 5, care must be taken to make sure all ten pushbutton 

shafts (16) enter control plate assembly slots (17). 
3. Using screwdriver, alternate tightening of two alinement screws (11) until they stop. Do not 

overtighten. 
4. Install four screws (13). 
5. Using screwdriver, alternate tightening of four screws (13) until they stop. 
6. Using screwdriver, remove two alinement screws (11), flat washers (12) and replace with 

two screws (10). 
7. Using screwdriver, tighten two screws (10). 
8. Position assembly (7) with plastic shafts (9) mating with couplers (19). 
9. Using screwdriver, tighten six captive screws (6). 
10. Position assembly (4) with connector (20) mating with connector (5). 
11. install four screws (1), lockwashers (2) and flat washers (3). 
12. Using screwdriver, tighten four screws (1). 


FOLLOW-ON MAINTENANCE: Install Pushbutton Assembly A7100. (See paragraph 2-35.) 
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6-12. A7100 ASSEMBLY ADJUSTABLE RESISTOR REPLACEMENT (RT-246(*)/VRC ONLY). 


MATERIALS/PARTS: Adjustable Resistor 
PRELIMINARY PROCEDURE: Remove control plate assembly. (Se@¢_paragraph 6-11!) 


18 1916 1714151213 8 9 10 = ELacPi74 
REMOVAL 


NOTE 


Steps given are typical for all ten resistors. 


1. Using soldering iron, carefully unsolder one colored wire (1) and two clear jumper wires (2). 
2. Using small screwdriver, remove two screws (3) and lockwashers (4). 
3. Remove resistor (5) by pulling out of pushbutton assembly (6). 
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6-12. A7100 ASSEMBLY ADJUSTABLE RESISTOR REPLACEMENT (RT-246(*)/VRC ONLY). (CONT) 


INSTALLATION 
NOTE 


When installing resistor (5), position red dot (7) toward top of pushbutton 
assembly (6). 


Install resistor (5) and two screws (3) and lockwashers (4). 
Using small screwdriver, tighten two screws (3). 


NOTE 


pa 


All resistors share common clear jumper wires, but individual resistor wiring is of 
different colors. 


Resistor R7102 has two additional colored wires. 


Using soldering iron, carefully solder two clear jumper wires (2). 
Using soldering iron, carefully solder colored wires (1) as shown in table below. 


WIRE COLOR | INDEX NO, 


Po 


RESISTOR NO 


FOLLOW-ON MAINTENANCE: Install control plate assembly. (See |paragraph_6-11)) 


RESISTOR NO. | WIRE COLOR 


INDEX NO 
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6-13. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. 


MATERIALS/PARTS: Regulator Assembly VR1001 
PRELIMINARY PROCEDURE: Remove front panel. (See paragraph 2-8.) 


EL4GP175 


REMOVAL 


1. Using screwdrlver, loosen four captive screws (1) and remove A1000 top 


cover (2). 
2. Disconnect brown wire (W301) (3) from J1001. 


EL4GP176 


CAUTION 


To prevent damaging any modules, all modules should be removed from A1000 
assembly. 


3. Using module puller (4), carefully remove all five modules (5). 
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6-13. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


EL4GP177 


4. Using screwdriver, remove two screws (6) and remove A1000 bottom cover (7). 
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6-13. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 
REMOVAL (CONT) 


EL4GP178 


Unplug ten color-coded wire plugs (1). 
Unfasten retalning clip (2) by moving retaining clip to right. 
Lift front of A1600 assembly (3) up and pull forward to remove from bracket (4). 


P29) 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to Circuit 
Board VR1001 and color-coded wire plugs. 


NOTE 


If color coding on unit varies from one shown, note corrected color coding before 
disassembly. 


8. Using soldering iron, carefully unsolder wires from color-coded wire plugs. See 
table below. 


TOP OF A1000 ASSEMBLY SIDE OF A1000 ASSEMBLY 


PLUG COLOR | WIRE COLOR | INDEX NO. PLUG COLOR | WIRE COLOR INDEX NO. 


Black Black 8 
White White 9 
Yellow Yellow/White 10 
Orange Orange 11/12 
Violet Violet/White 13114 
Red Violet 15/16 
Brown Red/White 17 


6-36 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


6-13. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


EL4GP179 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to Circuit 
Board VR1001. 


NOTE 


Step 9 is for Circuit Board VR1001 with Voltage Regulator FL1001 which is used on 
A-models only. For plain models, proceed to step 10. 


9. Using soldering Iron, unsolder yellow wire (18) and blue wire (19) from Circuit 
Board VR1001 and ground wire (20) from ground lug (21). 
10. Carefully push ten color-coded wire plugs (22) out of case (23). 
11. Using small screwdriver, remove eight screws (24) and ground lug (21). 
NOTE 
Move ground wire (25) out of way before removing Circuit Board VR1001. 


12. Carefully remove Clrcuit Board VR1001 (26). On A-models only, push Voltage Regulator 
FL1001 wiring harness (27) through hole In Circuit Board VR1001. 
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6-13. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 
INSTALLATION 
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NOTE 


Step 1 is for A-models only. If plain model, proceed to step 2. 


1. Put end of Voltage Regulator FL1001 wiring harness (I) through hole in Circuit Board 


VR1001 (2). 
CAUTION 
To prevent breaking ground wire (3), move out of way before installing Circuit Board 
VR1001 (2). 
2. Position Circuit Board VR1001 (2) in case (4) and install five small screws (5) and one large 
3. ree around lugs (7) and two small screws (8). 


NOTE 
Note positioning of ground lugs (7). 


4. Using small screwdriver, carefully tighten eight screws (5), (6) and (8). 


6-38 


TM = 11-5820-401-34-2-2/0967-LP-432-3030 


6-13. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


EL4GP181 


If color coding on unit varies from one shown, note corrected color coding before 
disassembly. 


5. Install color-coded wire plugs where indicated. See table below. 


PLUG TYPE: MALE/FEMALE PLUG TYPE: MALE/MALE 
INDEX NO. 
Brown 9 Black 12 
Purple 10 White 13 
Black 11 Yellow 14 
Orange 15 
Purple 16 
Red 17 
Brown 18 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to Circuit 
Board VR1001. 


NOTE 


Step 6 is for Circuit Board VR1001 with Voltage Regulator FL1001 which is used on 
A-models only, For plain models, proceed to step 7. 


6. Using soldering iron, carefully solderground wire (19) to ground lug (20), and 
yellow wire (21) and blue wire (22) to Circuit Board VR1001. 
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6-13. A1O00 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 
INSTALLATION (CONT) 


EL4GP182 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to Clrcuit 
Board VR1001 and color~coded wire plugs. 


NOTE 


If color coding on unit varies from one shown, note corrected color coding before 
disasembly. 


7. Using soldering iron, carefully solder wires to color-coated wire plugs. See table 
below. 


. 
TOP OF A1000 ASSEMBLY - SIDE OF A1000 ASSEMBLY 


WIRE COLOR woeKNo. PLUG COLOR | WIRE COLOR 


PLUG COLOR INDEX NO. 


Brown Black Black 

Purple White White 5 

Black Yellow Yellow/White 6 
Orange Orange 718 
Violet Violet/White 9/10 
Red Violet 11/12 


Brown Red/White 


8. Position A1600 assembly (14) in bracket (15) and push into place. 
9. Fasten retaining clip (16) by moving retaining clip to left. 
10. Connect ten color-coded wire plugs (17). 
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6 - 1 31000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


19 


18 


CAUTION 


Care must be taken when performing next step to prevent damage to modules. 
Wound tabs on modules must make contact with partitions In assembly. 
NOTE 
Module number is stamped on modules. 


Note locations of different numbered modules. 


11. Carefully install all five modules In A1000 assembly. 
12. Install A1000 top cover (18). 


13. Using screwdriver, tighten four captive screws (19). 
14. Connect brown wire (W301) (20) to J1001. 
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6-13. A1000( ) ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


INSTALLATION (CONT) 


EL4GP196 


15. Install A1000( ) bottom cover (1) and three screws (2). 
16. Using screwdriver, tighten three screws (2). 


FOLLOW-ON MAINTENANCE: Install front panel. (See paragraph 2-8). 


6-14. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT 


THIS CHAPTER IS DELETED. PROCEDURE IS NO LONGER AUTHORIZED 
BELOW DEPOT LEVEL. NEXT PRINTED PAGE IS: 6-47 


6-42 Change 4 


TM = 11-5820-401-34-2-2/0967-LP-432-3030 


6-14. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT. (CONT) 


1. Using screwdriver, loosen two captive screws (1) and remove top cover (2) and bottom 
cover (3). 


2. Using screwdriver, remove three screws (4) and U-shaped cover (5). 


EL4GP188 


NOTE 


Steps 3 through 6 are for the removal of Circuit Board Y2200. 


3 Using screwdriver, remove screw (6), lockwasher (7) and flat washer (8). 
Using small screwdriver, remove screw(9) and lockwasher (10) from ground lug (11). 
Lift circuit board (12) out of groove (13) and turn to gain access to rear of circuit board. 


oe 


CAUTION 


When unsoldering a circuit board wire that leads to a crystal, clamp crystal terminal 
connection with heat sink pliers (see detail A) to prevent heat transfer during 
unsoldering operation. 


6. Using soldering iron, carefully unsoider three wires (14) from circuit board (12) and remove 
circuit board. 


6-43 


TM = 11-5820-401-34-2-2/0967-LP-432-3030 


6-14. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT. (CONT) 


REMOVAL (CONT) 


ROTATED 90° 


NOTE 
Steps 7 through 10 are for the removal of Circuit Board Y2100. 


7. Using screwdriver, remove screwi(l), lockwasher (2) and flat washer (3). 
8. Using small screwdriver, remove screw (4) and lockwasher (5) from ground lug (6). 
9. Lift circuit board (7) out of groove (8)and turn to gain access to rear of circuit board. 


CAUTION 


When unsoldering a circuit board wire that leads to a crystal, clamp crystal terminal 
connection with heat sink pliers (see detail A) to prevent heat transfer during 


unsoldering operation. 


10. Using soldering iron, carefully unsolder one wire (9) from rear of circuit board and three wires 
(10) from front of circuit board. 
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6-14. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT. (CONT) 
INSTALLATION 


ROTATED 90° 


NOTE 


Steps 1 through 7 are for the Installation of Circuit Board Y2100. 
1. Position circuit board (1) in groove (2) with notch (3) facing top. 


CAUTION 
Care must be taken when performing next step to prevent damage to circuit board. 


Using soldering iron, carefully solder circuit board jumper wire (4) to circuit board (I). 
Position ground lug (5) in recess and install screw (6) and lockwasher (7). 

Using screwdriver, tighten screw (6). 

install screw (8), lockwasher (9) and flat washer (10) through circuit board(I). 

Using screwdriver, tighten screw (8). 
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6-14. A2000 ASSEMBLY CIRCUIT BOARD Y2200 ANDY2100 REPLACEMENT. (CONT) 
INSTALLATION (CONT) 
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EL4GP191 


CAUTION 


Care must be taken when performing next two steps to prevent damage to clrcult board. 


When soldering a circuit board wire that leads to a crystal, clamp crystal terminal 
connection with heat sink pliers (see detail A) to prevent heat transfer during soldering 
operation. 


7. Using soldering Iron, carefully solder green wire (1) to pin (2), green wire (3) and clear wire 
(4) to pin (5). 


CAUTION 


Make sure all wires are routed as shown in illustration to prevent pinching when covers 
are installed. 
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6-15. A2000 CRS ASSEMBLY MECHANICAL ADJUSTMENT. 
PRELIMINARY PROCEDURE: Remove A2000 assembly. (See paragraph 2-13). 


ELAGP 106 


DISASSEMBLY 


1. Using screwdriver, loosen two captive screws (1) and remove top rover (2) and bottom cover (3). 
2. Using screwdriver, remove three screws (4) and remove U-shaped cover (5). 
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6-15. A2000 CRS ASSEMBLY MECHANICAL ADJUSTMENT. (CONT) 


EL4GP210 
ADJUSTMENT 
NOTE 
The OO/KC scribe mark (1) on assembly chassis is alined with scribe mark on the A2000 
coupler (2) to provide a starting point or reference during adjustment of point overlap. 
This represents the angular rotation of the A2000 coupler (2) In relation to contacts on 
Switch $2001 (3) that are closed by the $2001 cam (4). 
EL4GP212 


CAUTION 


When bending fixed contacts, the effect maybe reflected In the tuning of adjacent 
contacts. 


NOTE 


For a properly adjusted Switch $2001, there should be an overlap of 2 degrees minimum 
between any two successive switch closures. 


3. Position template with two screws (5) through hoies in template. (Sed FO-32}) 
4. Aline scribe mark on A2000 coupier (6) and OO/KC mark (7) on template. 
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6-15. A2000 CRS ASSEMBLY MECHANICAL ADJUSTMENT. (CONT) 


5. Rotate A2000 coupler (6) and note all switch closures on Switch $2001 (8). 

6. If overlap Is Insufficient, carefully bend fixed contact (9) toward movable contact. 

7. If overlap Is excessive, carefully bend fixed contact (9) away from movable contact (I0). 

8. If switch closures do not agree with template, loosen adjustment screws(11) of effected switch 
section, and move Switch $2001 (6) up or down until proper overlap Is reached. Tighten 
adjustment screws (11). 


NOTE 


Care must be taken when tightening adjustment screws (11) not to disturb adjustment. 
Switch closures must be tested clockwise and counterclockwise for proper function. 


ASSEMBLY 


EL4GP213 


1. Position U-shaped cover (12) over assembly and Install three screws (13) 
2. Position top cover (14) and bottom cover (15) on assembly. 
3. Using screwdriver, tlghten three screws (13) and two captlve screws (16) and (17). 


FOLLOW-ON MAINTENANCE: Install A2000 assembly. (See paragraph 2-13.) 
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6-16. A6000 ASSEMBLY MAIN CIRCUIT BOARD TB6001 REPLACEMENT. 


MATERIALS/PARTS: Circuit Board Assembly TB6001 
PRELIMINARY PROCEDURE: Remove top and bottom covers. (See paragraph 2-7.) 
For RT-246(*)/VRC only: 
Remove front panel. (See paragraph 2-8.) 
Remove Servomotor Generator MG301. (See paragraph 2-34.) 
Remove Servoamplifier A7200. (See paragraph 2-15.) 


| 


%, 


a 


EL4GP193 
REMOVAL 


NOTE 


For RT-246(*)/VRC, after preliminary procedures have been performed, steps for 
replacement of A6000 Main Circuit Board TB6001 are the same as for RT-524(*)/VRC. 


1. Set MC-TUNE-KC controls on front panel to 30.00 MHz. 
2. Disconnect brown wire (W408)(1), grey wires (W407) (2) and yellow wire (W303) (3). 
3. Using screwdriver, loosen two captive screws (4) and remove top cover (5). 


EL4GP194 
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6-16. A6000 ASSEMBLY MAIN CIRCUIT BOARD TB6001 REPLACEMENT. (CONT) 


CAUTION 


To prevent damaging modules, both modules must be removed from assembly. 


4. Using module puller (6), carefully remove both modules (7), 


MA 


Vy 


ELA4GP196 


5. Using screwdriver, remove two screws (8) and remove bottom cover (9) from A6000 


assembly. 
6. Disconnect two color-coded wire plugs (10). 


CAUTION 
Care must be taken when performing next step to prevent damage to circuit board. 


7. Using soldering Iron, carefully unsolder two wire leads (11) from color-coded wire plugs (12) 
and one ground tab (13) from center of circuit board (14). 

8. Carefully push two color-coded wire plugs (12) out of case. 

9. Using screwdriver, remove two screws (15). 

10. Carefully remove circuit board (14). 
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6-16. A6000 ASSEMBLY MAIN CIRCUIT BOARD TB6001 REPLACEMENT. (CONT) 
INSTALLATION 
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1. Install clrcuit board (1) In case(2) making sure ground tab (3)on case enters slot (4) on 
circuit board. 


2. Install two screws (5) and, using flat-tip screwdriver, tighten two screws (5). 
3. Push black color-coded wire plug (6) and orange color-coded wire plug (7) into case (2). 


CAUTION 


Care must be taken when performing next step to prevent damage to circuit board. 


4. Using soldering iron, carefully solder two wire leads (8) to color-coded wire plugs (6) 
and (7), and ground tab (8) to circuit board(|). 

5. Connect two color-coded wire plugs (9). 

6. Install bottom cover (I0) and two screws(11). 

7. Using screwdriver, tighten two screws(11). 


BAND SWITCH 


18 14 EL4GP197 


6-52 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


6-16. A6000 ASSEMBLY MAIN CIRCUIT BOARD TB6001 REPLACEMENT. (CONT) 
CAUTION 


Before Installing modules, make sure BAND switch cam pin (12) on module (13) is 
positioned to mate with BAND switch activating pawl (14)on_A6000 assembly(15). On 
some modules, spring (16) returns BAND switch to BAND position. On these 
modules. turn BAND switch control to BAND®B)for installation, then return to 
BAND (Aposition. 


4 


ese 
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NOTE 


Note locations of different numbered modules. 


Make sure spring contacts on modules make contact with partitions between modules. 


8. Carefully push modules (17) into place. 

9. Install top cover (18). 

10. Using screwdriver, tighten two captive screws. 

11. Connect brown wire (W408) (20), grey wire (W407) (21) and yellow wire (W303) (22). 


FOLLOW-ON MAINTENANCE: install top and bottom covers. (See paragraph 2-7.) 
For RT-246(*)/VRC only: 
install Servoamplifier A7200. (See paragraph 2-15.) 
install Servomotor Generator MG301. (See paragraph 2-34.) 
install front panel. (Sea paragraph 2-8.) 
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6-17. INTERMEDIATE GEAR TRAIN ASSEMBLY REPLACEMENT. 


MATERIALS/PARTS: Helical Matched A6 Gear Set 

PRELIMINARY PROCEDURE: Remove front panel. (See paragraph 2-8.) 
Remove Power Amplifler Assembly A6200. (See paragraph 2-46.) 
For RT-246(*)IVRC only: . 
Remove Band Switch Motor B401. (See paragraph 2-45.) 


1 VIEW LOOKING DOWN Sane 


REMOVAL 
CAUTION 


Secure assemblies A3000, A4000 and A8000 in place to prevent damage when turning 
unit upside down. 


NOTE 


Before starting removal procedure, scribe coupler alinement marks (1) as shown to aid 
in correct alinement for installation. 


Using screwdriver, remove four screws (2) and carefully remove assembly (3) from case. 


INSTALLATION 


1. Carefully install assembly (3) into case and aline screw holes. 
2. install four screws (2). 

3. Using screwdriver, tighten screws (2). 

4. Aline couplers as shown. 


FOLLOW-ON MAINTENANCE: Install Power Amplifier Assembly A6200. (See paragraph 2-46.) 
install front panel. (See paragraph 2-6.) 
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8-18. POWER AMPLIFIER TUNING CAPACITOR C6217 REPLACEMENT. 


MATERIALS/PARTS: Dielectric Air Variable Capacitor 
PRELIMINARY PROCEDURE: Remove Tank Circuit Assembly Z6201. (See_paragraph 6-21}) 


EL4GP090 


REMOVAL 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to nearby 
wiring. 


1. Using screwdriver, remove screw (1) and lockwasher (2). 

2. Using wrench, remove nut (3) and lockwasher (4). 

3. Remove four-turn Coil L6206 (5). 

4. Using wrench, remove nut (6) and lockwasher (7) on opposite side as shown. 
5. Lift strap (8) high enough to clear standoff (9). 
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6-18. POWER AMPLIPIER TUNING CAPACITOR C6217 REPLACEMENT. (CONT) 
REMOVAL (CONT) 


EL4GP001 


6. Using screwdriver, remove two plastic screws (1) and carefully move Capacitor C6215 
(2) out of way. 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to nearby 
wiring. 


Using screwdriver, remove screw (3) and lockwasher (4). 

Using wrench, remove nut (5) and lockwasher (6). 

Remove three-turn Coil L6203 (7). 

Using wrench, remove nut (8) and lockwasher (9) on opposite side as shown. 


Sco 9oON 
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6-18. POWER AMPLIFIER TUNING CAPACITOR C6217 REPLACEMENT. (CONT) 


EL4GP092 


CAUTION 


Position Rotary Switch S6202 as shown in detail A to prevent damage to switch during 
unsoldering operation. 


Extreme care must be taken when performing next step. 


11. Using soldering iron, carefully unsolder wire (10) from strap(n) and strap from rotary switch 
(12) as shown in detail B. 


CAUTION 
Standoffs (13) and (14) are made of porcelain. Do not use pliers to remove. 
12. Using fingers, unscrew standoffs (13) and (14) while pulling Capacitor C6217 (15) away from 


and off mount (16). 


13. Using hex wrench, loosen two setscrews (17) on gear (18) and slide gear off shaft as 
shown in detail C. 
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6-18. POWER AMPLIFIER TUNING CAPACITOR C6217 REPLACEMENT. (CONT) 
INSTALLATION 


5. 


6. 


1; 
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EL4GP083 


Install gear (1) on gearshaft (2), lining up setscrews (3) with flats on gearshaft, and allow 
1/16 Inch to stlck out past gear hub (4) as shown In detail A. 

Using hex wrench, tighten two setscrews (3). 

Line up four studs(5) and one strap (6) on Capacitor C6217 (7) with holes In mount (8) and 
push into place. 

Pull Capacitor C6217 (7) out slightly and Install 7/16-inch-long standoff (9) and 5/8-inch-long 
standoff (10). 


CAUTION 
Standoffs (9) and (10) are made of porcelain. Do not use pliers to tighten. 


Using fingers, tighten standoffs (9) and (10) evenly to allow Capacitor C6217 (7) to be pulled 
Into place flush with mount. 


CAUTION 


Position Rotary Switch S6202 as shown in detail B to prevent damage to switch during 
soldering operation. 


Position strap (6) and wire (11) In rotary switch terminal (12) as shown In detail C. 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to rotary 
switch. 


Using soldering lron, solder strap (6) to rotary switch terminal (12) and wire (11) to strap (6). 
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6-18. POWER AMPLIFIER TUNING CAPACITOR C6217 REPLACEMENT. (CONT) 


EL4GP0o4 


8. Install nuts (13) and lockwashers (14) on two studs (15). 

9. Using wrench, tighten nuts (13). 

10. Position strap (16) on 5/8-inch-long standoff (17). 

11. Positlon three-turn Coil L6203 (18) on stud (19) and 5/8-inch-long standoff (17). 
12. Install nut (20), lockwasher (21), screw (22) and lockwasher (23). 

13. Using wrench, tighten nut (20). 


CAUTION 
Care must be taken when performing next step to prevent damage to nearby wiring. 


14. Using screwdriver, tighten screw (22). 
15. Carefully position Capacitor 08215 (24) on mount and Install two plastic screws (25). 


CAUTION 


Care must be taken when performing next step to prevent damaging plastic screws. Do 
not overtighten. 


16. Using screwdriver, tighten two plastic screws (25). 
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6-18. POWER AMPLIFIER TUNING CAPACITOR C6217 REPLACEMENT. (CONT) 
INSTALLATION (CONT) 


EL4GP095 
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17. Position strap (1) and strap (2) on 7/16-inch-long standoff (3). 
18. Position four-turn Coil L6206 (4) on stud (5) and 7/16-inch long standoff (3). 
19. Install nut (6), lockwasher (7), screw (8) and lockwasher (9). 
20. Using wrench, tighten nut (6). 
CAUTION 
Care must be taken when performing next step to prevent damage to nearby wiring. 
21. Using screwdriver, tighten screw (8). 


FOLLOW-ON MAINTENANCE: Install Tank Clrcult Assembly Z6201. (Seelparagraph 6-211) 
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6-19. TUBE SOCKET XV6101 REPLACEMENT. 


MATERIALS/PARTS: Tube Socket XV6101 
PRELIMINARY PROCEDURE: Remove Driver Assembly A6100. (See paragraph 2-48.) 


EL4GP200 


REMOVAL 


NOTE 


Tube Socket XV6101 is located within the A6100 assembly. 


1. Remove tube shield (1) by pushing in and turning counterclockwise. When tube shield is 
released, it will pop out. 


CAUTION 


When performing next step, do not twist or angle tube to side. This will prevent bending 
or breaking pins. 


2. Using tube puller, carefully pull tube (2) straight out of socket (3). 
3. Using screwdriver, loosen two captive screws (4) and remove cover (5). 
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6-19. TUBE SOCKET XV6101 REPLACEMENT. (CONT) 
REMOVAL (CONT) 


y 3 


DETAIL A 


EL4GP201 


4. Using screwdriver, remove two screws (1) and remove cover (2). 

5. Using screwdriver, remove four large screws (3) and two small screws (4). 

6. Using screwdriver, carefully pry mounting plate (5) from housing (6) (see detail A) to 
remove pin (7) from hole (8). 


SIDE VIEW 
EL4GP202 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to nearby 
components. 


7. Using soldering iron, carefully unsolder center stem (9) of socket (10) on both sides of plate 
(11) (See arrows). °U.S. GOVERNMENT PRINTING OFFICE:1990-712-094/20257 
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6-19. TUBE SOCKET XV6101 REPLACEMENT. (CONT) 


FRONT VIEW EL4GP203 
CAUTION 


Extreme care must be taken when performing next step to prevent damage to circuit 
board. 


8. Using soldering lron, carefully unsolder eight leads (12) from socket (13) to clrcuit 
board (14). 


NOTE 
Note placement of guide pin (15). 
9. Remove socket (13). 
INSTALLATION 
NOTE 
Note position of socket (13) in front view. Note placement of guide pln (15). 


1. Carefully place socket (13) in position shown, alining leads (12) with solder points on 
circuit board (14). 


CAUTION 


meee care must be taken when performing next step to prevent damage to circuit 
oard. 


2. Using soldering lron, carefully solder eight leads (12) from socket (13) to circuit board (14). 
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6-19. TUBE SOCKET XV6101 REPLACEMENT. (CONT) 
INSTALLATION (CONT) 


SIDE VIEW 
EL4GP204 
CAUTION 
Extreme care must be taken when performing next step to prevent damage to nearby 
components. 
3. Using soldering iron, carefully solder center stem(1) of socket (2) on both sides of plate (3) 
(See arrows). 
EL4GP205 


Install mounting plate (4) as shown and install two small screws(5) and four large screws (6). 
Using screwdriver, tighten screws (5) and (6). 

Install cover (7) and two screws (6). 

Using screwdriver, tighten screws (8). 


moos 
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6-19. TUBE SOCKET XV6101 REPLACEMENT. (CONT) 


EL4GP206 


Install cover (9). 
Using screwdriver, tighten two captive screws (10). 


CAUTION 


<© 90 


Check pins on tube for straightness before inserting Into tube socket. If bent, straighten 
any bent pins. 


When performing next step, note pin arrangement on tube and tube socket for correct 
Installation (see view A). 


10. Aline pins on tube (11) with holes In tube socket (12) and push into place. 
CAUTION 

Make sure metal shield coil Is inside tube shield (13). 

ie 


Install tube shield (13) by pushing In and turning clockwlse to lock. 


FOLLOW-ON MAINTENANCE: Install Driver Assembly A6100. (See paragraph 2-48.) 
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6-20. TUBE SOCKET XV6201 REPLACEMENT. (CONT) 
MATERIALS/PARTS: Tube Socket XV6201 


PRELIMINARY PROCEDURE: Remove Power Amplifier Tube V6201. (See paragraph 2-50 or 2-51.) 
Remove Tank Circuit Assembly 26201. (See_paragraph 5-21}) 


REMOVAL 


1. Using screwdriver, remove three screws (1) and two covers (2). 
2. Using screwdriver, remove two screws (3) from standoff (4). 


CAUTION 


Extreme care must be taken when performing next step to prevent breaking ground 
wire (5). 


Carefully move standoff (4) to gain access to screws (6) and (8). 

Using screwdriver, remove one screw (8), lockwasher (9), two screws (10) and 
lockwashers (11). 

5. Using screwdriver and nut driver with 1/4-inch socket, remove screw (6), lockwasher 
(7), ET lockwasher (12), ground lug (13) and nut (14). 


Po 
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6-20. TUBE SOCKET XV6201 REPLACEMENT. (CONT) 


CAUTION 


Care must be taken when performing steps 6,7, and 8 to prevent damage to nearby 
components. 


Using soldering iron, carefulliy unsolder two wires (15) from side terminal (16) and two 
white/red wires (17) from center terminal (18). 

Push socket (19) out of socket base (20) to gain access to side terminal (21). 

Using soldering iron, carefully unsolder one wire (22) from side terminal (21). 

Remove socket (19) from socket base (20). 


Cen © 


INSTALLATION 
1, Place socket (19) in socket base (20). Note positioning of socket. 
CAUTION 
Care must be taken when performing steps 2,3, and 4 to prevent damage to socket and 
nearby components. 


Using soldering iron, carefully solder one wire (22) to side terminal (21). 


Carefully push socket (19) into socket case (20). 
Using soldering iron, carefully solder two white/red wires (17) to center terminal (18) 


and two wires (15) to side terminal (16). 


wor 
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6-20. TUBE SOCKET XV6201 REPLACEMENT. (CONT) 
INSTALLATION (CONT) 


v 


sy, 


5. Install three 5/16-inch-long screws (Il) and lockwashers (2) through holes In socket mounting 
plate (3). 

6. Install one 5/8-inch-long screw (4), lockwasher (5), ET lockwasher (6), groundlug (7) and 
nut (8). 

7. Using screwdriver, tighten three screws (1). 

8. Using screwdriver and nut driver with 1/4-inch socket, tighten one screw(4)and 
nut (8). 


CAUTION 
Care must be taken when performing next step to prevent breaking ground wire (9). 
9. Carefully position standoff (10)and install two screws (11). 
10. Using screwdriver, tighten two screws (11). 
11. install two covers(12)and three screws (13). 
12. Using screwdriver, tighten three screws (13). 


FOLLOW-ON MAINTENANCE: Install Power Amplifier Tube V6201. (See paragraph 2-50 or 2-51.) 
install Tank Circuit Assembly 26201. (SeeLparagraph 6-21}) 
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6-21. TANK CIRCUIT ASSEMBLY Z6201 REPLACEMENT. 


MATERIALS/PARTS: Tank circuit assembly 
PRELIMINARY PROCEDURE: Remove Power Amplifier Assembly A6200 (See paragraph 2-46.) 


EL4GP078 


REMOVAL 


NOTE 


Cover configuration and number of screws will vary between plain and A-models. 
(A-model shown.) 


Screws of different lengths are used to secure cover. 


1. Using screwdriver, remove 19 screws(I). 
2. Carefully remove cover (2) by lifting off of base. 
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6-21. TANK CIRCUIT ASSEMBLY Z6201 REPLACEMENT. (CONT) 
REMOVAL (CONT) 


EL4GP082 


3. Using small screwdriver, remove C-clip (1) from BAND switch actuator linkage (2). 

4. Using screwdriver, remove screw (3) and lockwasher (4) from drive assembly 
coupler (5). 

5. Remove-BAND switch actuator linkage (2) and drive assembly coupler (5) as an 
assembly. 

6. Inscribe marks on tank circuit assembly coupler and body (6) and gear and body (7). 
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6-21. TANK CIRCUIT ASSEMBLY Z6201 REPLACEMENT. (CONT) 


ROTATED 180° 


EL4GP083 


NOTE 


Some tank circuit assembles may be assembled with shims to provide for correct gear 
meshing. 


Disregard shims if not supplied. 
7. Using screwdriver, remove three screws (8), ET lockwashers (9) and shims 
(10) (see note). 
8. Using screwdriver, remove two screws (11), lockwashers (12) and flat washers. 


CAUTION 


Care must be taken when performing next step to prevent damage to nearby 
components. 


9. Using screwdriver, remove screws (14) and (15). 
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6-21. TANK CIRCUIT ASSEMBLY Z6201 REPLACEMENT. (CONT) 
REMOVAL (CONT) 


03 0/fey 


0% 


EL4GP084 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to gear (2) 
and ground wire (4). 


10. Carefully move tank circuit assembly (1) to allow gear (2) to pass through hole in 
support (3). 

11. Move tank circuit assembly (1) enough to reach ground wire (4). 

12. Using screwdriver, remove screw (5), lockwasher (6), ground wire (4) and ET 
lockwasher(7). 

13. Remove tank circuit assembly (1). 


6-72 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


6-21. TANK CIRCUIT ASSEMBLY Z6201 REPLACEMENT. (CONT) 
INSTALLATION 


EL4GP08S 


1. position tank circuit assembly (1) as shown and Install screw (2), lockwasher (3), 
ground wire (4) and ET lockwasher (5). 


CAUTION 
Ground wire (4) must be In position shown for proper installation. 


2. Using screwdriver, tighten screw (2). 
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6-21. TANK CIRCUIT ASSEMBLY Z6201 REPLACEMENT. (CONT) 
INSTALLATION (CONT) 


6 EL¢GPose 


CAUTION 
Care must be taken when performing next step to prevent damage to ground wires. 


3. Carefully move tank circuit assembly to position shown allowing gear (1) to center 
hole in mount (2). 

4. Turn gear (1) to aline second notch (3) on capacitor movable blade with edge of 
fixed blade (4). 

5. Aline marks (5) on tank circuit assembly coupler and body, and marks (6) on gear 
and body. 

6. Carefully push tank circuit assembly into hole in mount (2) allowing gear (1) to mesh 
with gear (7), Make sure alinement has not been disturbed. 
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6-21. TANK CIRCUIT ASSEMBLY Z6201 REPLACEMENT. (CONT) 


12 


ROTATED 180° 


EL4GP087 


NOTE 


Some tank circuit assemblies may be assembled with shims to provide correct gear 
meshing. Disregard shims if not supplied. 


Install three shims (8), screws (9) and ET lockwashers (10). 
Using screwdriver, tighten three screws (9). 


CAUTION 


Cs 


Extreme care must be taken performing steps 9 and 10 to prevent damage to nearby 
components. 


9. Install screws (11) and (12). 

10. Using screwdriver, tighten screws (11) and (12). 

11. Install two screws (13), lockwasher (14) and fiat washers (15). 
12. Using screwdriver, tighten two screws (13). 
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6-21. TANK CIRCUIT assemBLy 26201 REPLACEMENT. (CONT) 
INSTALLATION (CONT) 


EL4GP088 


13. Push BAND switch actuator linkage (1) through hole In mounting plate (2) and position 
it on pin (3). Position drive assembly coupler (4) on shaft as shown. 

14. Install C-clip (5) on pin (3), and screw (6) and lockwasher (7) in drive assembly 
coupler (4). 

15. Using screwdriver, tighten screw (6). 
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6-21. TANK CIRCUIT ASSEMBLY Z6201 REPLACEMENT. (CONT) 


3/16" LONG 3/16" ni 
3/16” LONG 


ROTATED 90° 


NOTE 


Cover configuration and number of screws will vary between plain and A-models. 
(A-model shown.) 


Sea view A for locations of different length screws used to secure cover. 
16. Install cover (8) and aline screw holes. 
17. Install 19 screws (9)(see note). 
18. Using screwdriver, tighten 19 screws (9). 


FOLLOW-ON MAINTENANCE: Install Power Amplifier Assembly A6200. (See paragraph 2-46.) 
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APPENDIX A 

REFERENCES 
A-1. SCOPE. 
This appendix lists all pamphlets, forms, service catalogues, service bulletins, technical bulletins 
and technical manuals referenced in this manual. It also lists those technical manuals covering the 
operation of the test equipment needed to perform the test, troubleshooting, and alinement 
procedures in chapters 3, 4, and 5. 


A-2. PAMPHLETS. 


Consolidated index of Army Publications and Blank Forms... .. cesses eeeee eens DA PAM 310-1 
A-3. FORMS. 

Recommended Changes to Publications and Blank Forms..,...............0008 DA FORM 2028 
Recommended Changes to Equipment Technical Manuals.................005. DA FORM 2028-2 
Equipment Inspection and Maintenance Worksheet... DA FORM 2404 
Diserepancy ‘in Shipment: Reporl-(DISHEP) a2. vscdscsccoss teeta udsemndamstarettogss SF-361 

Report of: Discrepancy (ROD) ia iediia leat hainitan halt cenarn meena adn deabieatcaa SF-364 

Quality Deficiency. ROPOF Sects: seat siien fcasetyeen snes re ceueatneetgeae deetyeenealale celia SF-368 


A-4. SERVICE CATALOGUES. 
Tool Kit, Electronic Equipment TK-105/G 


(NSN 1SO-O0s6 10s C I Ty sci Aah sees Richa haha ava eien cna ttn tt cha pleases SC 5180-91-CL-R07 
Tool Kit, Electronic Equipment TK-101/G 

(NSN 5180-00-064-5178) 0 ri ireniiienen SC 5180-91-CL-R13 
Tool Kit, Electronic Equipment TK-100/G 

INSNS 16000-6905 COCO) calles tee ttle alii lla igetsnne tas duitleesngieaer ated SC 5180-91-CL-S21 


A-5. SERVICE BULLETINS. 


Vehicular Radio Sets and Authorized installations...........0...cccceee SB 11-131 
Painting and Preservation Supplies Available for 
Field Use for Electronic Equipment..............0cccccccccccsc teeter SB 11-573 


A-6. TECHNICAL BULLETIN. 


Field Instructions for Painting and Preserving Electronics 
Command Equipment including Camouflage Pattern Painting 
of. Electrical: Equipment SHENGLS ij. cisiireniivriiocs wince tiotnrian deeuasaniness TB 43-0118 


A-7. TECHNICAL MANUALS. 


Power Supplies PP-I104(A)/G and PP-1104(B)IG 

(NSNU6190L00-542°6365) cee cf stcns tctccalstccsaatyhes ttands apsane decseset nets tietybel amen eehte TM 11-5126 
Operator’s, Organizational, Direct Support, and General 

Support Maintenance Manual for installation Kits, 

Electronic Equipment TSEC/KY-38 and HYL3/TSEC wccccercees TM 11-5810-290-14&P 
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A-7. TECHNICAL MANUALS. (CONT) 


Operator's Manual: Radio Sets AN/VRC-12 (NSN 5820-00 

223-7412), AN/VRC-43 (5820-00-223-7415), AN/VRC-44 

(682000-223-7417), AN/VRC-45 (5820-00-223-7418), 

AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820-00- 

223-7434), AN/VRC-48 (5820-00-223-7435), and AN/VRC-49 

(5820-00-223-7437) (Used without intercom systeM) oo... 
Hand Receipt Technical Manual Covering End item/Components 

of End item (COEI), Basic issue items (BIl), and Additional 

Authorization List (AAL) for Radio Sets AN/VRC-12 

(NSN 5820-00-223-7412), AN/VRC-43 (5820-00223-7415), 

AN/VRC-44 (5820-00-223-7417), AN/VRC-45 (5820-00-223- 

7418), AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820-00- 

223-7434), AN/VRC-48 (5820-00-223-7435), AN/VRC-49 

(5820-00-223-7437) (Used without intercom systeM) ooo... cee TM 11-5820-401-10-1-HR 
Operator's Manual: Radio Sets AN/VRC-12 (NSN 5820-00- 

223-7412), AN/VRC-43 (5820-00-223-7415), AN/VRC-44 

5820-00-223-7417), AN/VRC-45 (5820-00-223-7418), 

AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820-00- 

223-7434), AN/VRC-48 (5820-00-223-7435), and AN/VRC-49 

(5820-00-223-7437) (Used with intercom System)... 
Hand Receipt Technical Manual Covering End Item/Components 

of End item (COEI), Basic issue items, and Additional 

Authorization List (AAL) for Radio Sets AN/VRC-12 (NSN 

5820-00-223-7412), AN/VRC-43 (5820-00-223-7415), AN/ 

(5820-00-223-7417), AN/VRC-45 (5820-00-223-7418), 

AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820-00-223- 

7434), AN/VRC-48 (5820-00-223-7435), and AN/VRC-49 

(5820-00-223-7437) (Used with intercom System) occ TM-11-5820-401-10-2-HR 
Organizational Maintenance Manual: Radio Sets AN/VRC-12 

(NSN 5820-00-223-7412), AN/VRC-43 (5820-00-223-7415), 

AN/VRC-44 (5820-00-223-7417), AN/VRC-45 (5820-00-223- 

7418), AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820- 

00-223-7434), AN/VRC-48 (5820-00-223-7435), and 

AN/IVAG-49 (5820-00-223- 7437) cciisiiisciatnicccsiniiesinansiscenaaveaeaensbecnnbicendaniiin 
Organizational Maintenance Manual: Radio Sets AN/VRC-12 

(NSN 5820-00-223-7412), AN/VRC-43 (5820-00-223-7415), 

AN/VRC-44 (582@00-223-7417), AN/VRC-45 (5820-00-223- 

7418), AN/VRC-46 (5320-00-223-7433), AN/VRC-47 (5820- 

00-223-7434), AN/VRC-48 (5820-00-223-7435), and 

AN/VRC-49 (5820-00-223-7437) (Used with intercom Set 

PANNA (Y sinatra tetra phelps tater pd tavansaaniecenteneinctaacentaueedtn 
Direct Support and General Support Maintenance Repair 

Parts and Special Tools for Receiver-Transmitters, 

Radio RT-248/ VRC and RT-246A/VRC 

AINSI BO20-0G- 692-0623) 15x ce.caynuncsscnansacsinatacaus cause des spoiue cassis veasamuntatennausiess TM 11-5820-401-34P-2-1 
Direct Support and General Support Maintenance Repair 

Parts and Special Tools for Receiver-Transmitters, 

Radio RT-524/VRC and RT-524A/VRC 

(NSNESE20-00-892 DO22): scccisissnivnitisanisieiiuadathioniinantatontints Rivonia iadianaindlans TM 11-5820-401-34P-2-2 
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A-7. TECHNICAL MANUALS. (CONT) 


Direct Support and General Support Maintenance Manual: 

Radio Sets AN/VRC-12 (NSN 5820-00-223-7412), 

AN/VRC-43 (5820-00-223-7415), AN/VRC-44 (5820-00- 

223-7417), AN/VRC-45 (5820-00-223-7418), AN/VRC-46 

(5820-00-223-7433), AN/VRC-47 (5820-00-223-7434), 

AN/VRC-48 (5820-00-223-7435), and AN/VRC-49 (5820-00 

223-7437), Radio R-442/VRC and R-442A/VRC 

(NGIN 5620-692 UG 2A), icunctiecdeannmadennratnssiininanvintsncan ubyshasinet iaeabnbsernentabersates 
Operator, Organizatlonal, Field and Depot Maintenance 

Repair Parts and Special Tool Lists: Loudspeaker, 

Permanent Magnet LS-454/U avisinsmrinsisssinas tasenennccadinareeatinavrnpanennsnagen TM 11-5965-255-15P 
Operator, Organizatlonal, Direct Support, General Sup- 

port, and Depot Maintenance Manual (Including Repair 

Parts and Special Tools List): Handset H-189/GR 


(NSN 5965-00-069-8886) :1 eerie ieee TM 11-5965-280-15 
Operator, Organizational, Direct Supped, General Sup- 
port, and Depot Maintenance Multlmeter, ME-26(*)/U 0.0.0... TM 11-6625-200-15 


Operator’s, Organizational, Direct Support, and General 
Support Maintenance Manual Spectrum Analyzer TS-723 
A/U (NSN 6625-00-833-2602), TS-723 B/U (NSN 6625-00- 
668-9418), and TS-723 C/U and TS-723 D/U 


(NSN G6 25-00-665-24 1G) iiiisouniamscartsniseismuieeeisapaumnndanasinutendaammonaaniend TM 11-6625-255-14 
Operator and Organizational Maintenance Manual Meter, 

Modulation! ME-57/U 5. siiissecnriiccnena yrctataeoenaaaeeeiag dem indeaseinusaneuanaieeny TM 11-6625-400-12 
Operator, Organizatlonal, Field, and Depot Maintenance 

Manual Wattmeter AN/URM-120.......0.0 ccc cette TM 11-6625-446-15 
Operator and Organizational Maintenance Manual 

Generator, Signal AN/URM-108 otter TM 11-6625-586-12 


Operator’s, Organizational, Direct Support, General 
Support, and Depot Maintenance Manual Signal Generator 


ANIURM-127 (NSN 6625-00-783-5965) i siioisssccasinnncaiantiomantsaasnepniy haven TM 11-6625-683-15 
Operator's Manual: Digital Readout, Electronic Counter 
AN/USM-207 (NSN 6625-00-91 1-6368) oo... ccc tttetieietenes TM 11-6625-700-10 


Operator, Organizational, Direct Support, and General 

Support Maintenance Manual Including Repair Parts and 

Special Tools, Digital Readout Electronic Counter 

BIVUISIMAZO AY scatinatsentarniactce tanbaerndanninetina sieeesinntbaiccccaniaetiipnieniiinatbendaangoiencs TM 11-6625-700-14-1 
Organizational, Direct Support, General Support, and 

Depot Maintenance Manual Digital Readout Electronic 

Counter, AN/USM-207 (NSN 6625-00-911-6368) ........ ccc cee TM 11-6625-700-25 
Operator, Organizational, Direct Support, and General 

Support Maintenance Manual, Voltmeter Electronic, 

ME-30 F/U (NSN 6625-00-420-9354) o.0... cc ceenceseneteeetcseteeetecseteeeteeas TM 11-6625-2745-14 
Operator's, Organizatlonal, Direct Support, and General 

Support Maintenance Manual for Maintenance Kits, 

Electronic Equipment, MK-1978/VRC and MK-1978A/VRC 


PINS IN. G2 50016-9098) ciconcinnracsiaarteesatsarcenasennenasanseanstonndasitiohihunes tian TM 11-6625-2971-14*P 
Operator's Manual, Radio Test Set AN/GRM-114A 
USN B20 OF TBO UE lai wotssesisioutarsesiseass canuodanse gumeieada titedgnsiitinedad duanddnyh siete TM 11-6625-3016-10-1 
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A-7. TECHNICAL MANUALS (CONT) 
DA Pam 738-750 


Maintenance Management Update.................. Se Patewreete heeeen 
TM 740-90-1 


Administrative Storage ofEquipment.......... 0... c cece eee 
Procedures for Destruction of Electronics Materials to 
ee eee oe eter: TM 750-244-2 


Prevent Enemy Use (Electronics Command) .. .. . ... . 
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APPENDIX B 
EXPENDABLE SUPPLIES AND MATERIALS LIST 
B-1. SCOPE. 


This appendix lists expendable supplies and materials you will need to maintain the RT-246(*)/VRC 
and RT-524(*)/VRC. These items are authorized to you by CTA 50-970, Expendable items (except 
Medical, Class V, Repair Parts, and Heraldic items). 


B-2. EXPLANATION OF COLUMNS. 


a. Column (1), Item Number. This number is assigned to the entry in the listing and is refer- 
enced in the narrative instructions to identify the material (for example, “Use cleaning compound, 


item 6, [appendix Bf). 


b. Column (2), Level. This column identifies the lowest level of maintenance that requires the 
listed item. 


F - Direct Support Maintenance 
H - General Support Maintenance 


c. Column (3), National Stock Number. This is the National stock number assigned to the item; 
use it to request or requisition the item. 


d. Column (4), Description. indicates the Federal item name and, if required, a description to 
identify the item. The last line for each item indicates the Federal Supply Code for Manufacturer 
(FSCM) in parentheses followed by the part number. 


e. Column (5), Unit of Measure (U/M). indicates the measure used in performing the actual 
maintenance function. This measure is expressed by a two-character alphabetical abbreviation 
(eg., ea, in., pr). if the unit of measure differs from the unit of issue, requisition the lowest unit of 
issue that will satisfy your requirements. 


B-1 
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NUMBER 


B-2 


(1) (2) 
ITEM 


Change 1 


LEVEL 


EXPENDABLE SUPPLIES AND MATERIALS LIST 


(3) 


NATIONAL STOCK 


NUMBER 


6850-00-880-7616 


9505-00-293-4208 
5970-00-816-6056 


7510-00-290-8036 


6850-00-105-3084 


6850-00-984-5853 


8040-00-843-0802 


(4) 
DESCRIPTION (FSCM) 
Silicone Insulating Compound 
(MIL-S-86660) (DC-4 or equal) 
Wire, Nonelectrical (Safety Wire) 


Insulation Tape, Electrical, 
Plastic 


Pressure Sensitive Tape, Filament 
Reinforced 


Cleaning Compound, Freon TF 
(Trichlorotrifluoroethane) 


Cleaning Compound, Freon PLA 
(Trichlorotrlfluoroethane) 


Adhesive/Sealer Silicon 
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APPENDIX C 
MANUFACTURED/FABRICATED ITEMS 
C-1. INTRODUCTION. 


This appendix includes instructions for making items authorized to be manufactured or fabricated at 
the direct support level. 


C-2. FABRICATED SMC TO BNC CABLE. 
A fabricated SMC connector to BNC male connector is required to perform the troubleshooting in 
It is used to connect the AN/GRM-114A to various SMC jacks on the RT. 
Parts Needed: 
BNC Connector UG-88C/U (NSN 5935-00-681-5685) 
Cable RG-174C/U (NSN 6145-00-606-8237) 
SMC Connector, Female, Slip-On 


Connect parts as shown in the following diagram. 


SMC SLIP-ON 


FEMALE 
ALE CONNECTOR RG-174C/U 


CABLE, 3’ LONG 


BNC UG-88C/U 
CONNECTOR (AMPHENOL 
69475 OR EQUIVALENT) 


FABRICATED SMC 


TO BNC CABLE EL4GP500 


C-3. FABRICATED A8000A TEST CABLE. 


A fabricated test cable is required to perform the A8000A assembly troubleshooting in chapters 3 and 
5, It is used In conjunction with a voltmeter to isolate faults between test points in the A8000 assembly. 


Parts needed: 
Alligator Clip 
P.C. Board 


Resistor, Linear, 5 k ohms, 1/4 watt 
Test Probe 


Change 1 C-1 
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C-3. FABRICATED A800A TEST CABLE. (CONT) 


Connect parts as shown in the following diagram. 
5” BY 3”P.C BOARD 


rie 


TEST 


PROBE 
TEST ALLIGATOR 
PROBE CLIP 


5K, 1/4W 
LINEAR 
RESISTOR 


AB000A TEST CABLE \\ 


WIRE 16 AWG, WIRE 16 AWG, 
INSULATED INSULATED 


C-4. FABRICATED A8100 SNIFFER COIL. 


EL4GP501 


A fabricated sniffer coil is required to aline the A8100 module as described in|chapter 4] Fabricate the 


sniffer as shown in the following diagram. 


TO AN/GRM-114A 
ANTENNA JACK 


_CENTER 
CONDUCTOR 


USE PENCIL 
TO GAGE LOOP 
DIAMETER 


C-2 


SNIFFER COIL 
(ONE LOOP) 


EL4GP536 
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C-5. CONSTRUCTION OF FRONT PANEL HOLDING FIXTURE 


MATERIIALS/PARTS: Wood, 30 3/4”x 2“x 4“ 
Nails, 3-inch-long, four required 
Tape measure 
T-square 
Saw 


EL4GP050 


PREPARATION 


Using tape measure, measure 8 inches from end of wood and mark(1). 
Measure 8 inches from mark(1) and mark(2). 

Using T-square, draw line across wood at marks (1) and (2). 

Using saw, cut wood at lines drawn to get two 8-inch-long pieces of wood, 
Remainder of wood should be 14 1/2 inches long. If not, trim to size. 


FV PON= 


EL4GP051 


ASSEMBLY 


1. Using tape measure, measure 2 inches up from bottom of each .8-inch piece of wood and 
mark (3) 

2. Using T-square, draw line across wood at widest part. 

3. Place bottom edge (4) of 14 I/2-inch-long piece of wood on line drawn and secure with 
two nails (5). 

4. Do step 3 for remaining S-inch-long piece of wood. 


C-3/(C-4 blank) 
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APPENDIX D 
MAINTENANCE INFORMATION INDEX 


References are indexed by paragraph number unless otherwise indicated. 


ASSEMBLY 

MODULE 
COMPONENT/ 
PART 


A300 (Front Panel 


MG301 
(Servomotor) 
R301 

R352 

$302 


$357 
$358 
$359 


A1000 (Vhf Tuner 
Assy) 
A1100 
A1200 
A1300 
A1400 
A1500 
A1600 


ILLUSTRATION 
OR SCHEMATIC 


FO-2 and 
FO-3 
2-30 
2-31 
2-30 
2-31 
2-27 
2-23 
2-21 
2-25 
2-24 
2-22 
2-26 
2-26 
2-28 
2-33 
2-36 
2-34 


2-18 
2-18 
2-17 
2-19 
2-32 
2-20 
2-19 
2-16 
2-17 
2-29 
2-29 
2-29 
2-32 


FO-7 


1-20,2-10 
1-21,2-10 
1-22,2-10 
1-23,2-10 
1-24,2-10 
2-11 


TEST 


3-2,4-2,5-2 


TROUBLESHOOT 
(BY CHART NUMBER) 


3-7,4-3,5-7 


ALINE 


3-28,4-28, 
5-28 


REPAIR/ 
REPLACE 


28 


2-30 
2:31 
2-30 
2-31 
2-27 
2-23 
2-21 
2-25 
2-24 
2-22 
2-26 
2-26 
2-28 
2-33 
2-36 
2-34 


2-18 
2-18 
2-17 
2-19 
2-32 
2-20 
2-19 
2-16 
2-17 
2-29 
2-29 
2-29 
2-32 


2-9 


2-10 
2-10 
2-10 
2-10 
2-10 
2-11 
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MAINTENANCE INFORMATION INDEX (CONT) 


ASSEMBLY 
MODULE 
COMPONENT/ ILLUSTRATION TROUBLESHOOT REPAIR/ 
PART OR SCHEMATIC TEST (BY CHART NUMBER) ALINE | REPLACE 
VR1001 6-13 6-13 
A2000 (Crystal FO-9,2-12 3-25,4-26, 3-8,4-4,5-8 3-25,4-26, 2-12 
Switch Assy) §-25 5-25 
Y2100 6-14 6-14 
Y2200 6-14 6-14 
A3000 (CRS Assy) FO-9,2-37 3-25,4-26, 3-8,4-4,5-8 3-25,4-26, 2-37 
§-25 5-25 
A3100 thru A3700 2-37 
A4000 (if Amp- FO-11,2-38 3-2,4-3,4-9, 3-9,4-2,4-9, 2-38 
lifter Assy) 4-10,5-2 4-10,5-2 
A4100 thru A4300 2-38 3-29,3-31, 
4-29,4-31, 
5§-29,5-31 
A5000 (Audio and FO-13,2-39 3-4,3-5,3-6, 3-10,4-5,4-6, 2-39 
Squeich Assy) 3-8,4-4, 4-8,5-10 
4-5,4-6, 
4-8,5-4, 
§-5,5-6, 
5-8 
A5100 thru A5300 2-39 3-33,3-35, 
3-37,4-33, 
4-35,4-37, 
§-33,5-35, 
§-37 
A6000 (Power Amp FO-15,2-14 3-11,3-12, 3-11,3-12,4-11, 2-14 
Assy) 3-16,4-11, 4-12,5-11,5-12 
4-12,5-11, 
§-12,5-16 
A6100 1-40,2-48 3-17,5-17 3-44,4-45, 2-48 
§-44 
V6101 2-49 2-49 
XV6101 6-19 6-19 
A6200 1-41,2-46 3-17,5-17 3-44,4-45, 2-48 
5-44 
B6201 (Blower 2-47 2-47 
Moton 
C6202 2-53 2-53 
C6203 2-52 2-52 
C6217 6-18 6-18 
CR6201 2-53 2-53 


D-2 
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MAINTENANCE INFORMATION INDEX (CONT) 


ASSEMBLY 
MODULE 
COMPONENT/ ILLUSTRATION TROUBLESHOOT REPAIR/ 
PART OR SCHEMATIC (BY CHART NUMBER) REPLACE 
R6201 2-52 2-52 
V6201 2-51 2-51 
XV6201 6-20 6-20 
26201 2-21 2-21 
A6300 2-13 3-16,5-16 3-40,4-40, 2-13 
A6400 2-13 3-16,5-16 2-13 
(Servosystem) FO-18,1-44 3-45,4-46, 
5-45 
A7100 (Pushbutton 2-35 2-35 
Assy) 
A7200 (Servoamp 2-15 
Assy) 
A8000 (Trans- 3-11,4-11, 3-18,4-11,5-18 2-40 
mitter Modulator 5-11 
Assy) 
A8100 thru A8400 3-43,4-44, 2-40 
A8500 2-40 
4-42,5-41, 
5-42 
A9000 (Power FO-23,1-46, | 3-12,4-19, 3-19,4-16,5-19 3-39,4-39, 2-41 
Supply Assy) 2-41 5-12 §-39 
K9001 2-41 2-41 
K9002 2-41 2-41 
A9400 1-45,2-43 3-12,4-19, 3-19,4-16,5-19 2-43 
5-12 
B401 (Blower 2-45 2-45 
Motor) 
Cover, Bottom 2-7 
Cover, Top 2-7 
CRS Mechanical 6-15 
Adjustment 
Intermediate Gear 6-7, 


Train Assy 


D-3/(D-4 blank), 


TM 11-5820-401-34-2-2/0967-L P-432-3030 


GLOSSARY 

Section | ABBREVIATIONS 
afc automatic frequency control 
CRS Crystal Reference System 
ant cont antenna control 
demod demodulation 
kHz (kc) kilohertz (kilocycles) 
MHz (me) megahertz (megacycles) 
Osc oscillator 
pot potentiometer 


Section || DEFINITION OF UNUSUAL TERMS 
Attenuate. To reduce signal strength. 


Automatic frequency control (afc). A system that produces an error voltage which is proportional to 
the amount of oscillator drift. The error voltage corrects this drift. 


Limiting. Clipping those portions of a wave that exceed a specific amplitude. 
Muting. Reducing speaker output to prevent acoustical feedback. 
Sniffer. A small antenna used as a probe to detect radiated signals. 


Squelch. To quiet a receiver by cutting off its output when no signal is being received. 


Glossary 1/(Glossary 2 blank) 
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Subject Page 
A 
A1000 assembly 
FES ARTIS G28. cece pct ba cgnbo cede cso eccedecetegoeneea phe detainee! 223 
feplaceiieht Of VAIOOT saitisinirdscdsuinaicnecanmierntnanisans deli apd paiiundcmbiceninmnetnbimnanceaiageaasint 6-34 
troubleshooting 
Using AN/GRM-114A voscsssssssssssssssssssssssssssssssssssssssssssssssssssssussssssssssssessssssususssassssssseseisns 
USI MK=197/ VAG atid tendo icssssssises sacessiinesniassrsindarressninensinaims sapathoneasabaatainiions seonéontuiunaiis 39] 
using testcable mo. 1 amd tmde --sssssssssssssssssssssssssssssssssssssseesssssssssseeessssseesssssssssussssssesssssssnsneneess 5-96 
A1100 through A1500 module replacement viii ie 2-26 
AIGOO assembly: replacement ssvissimservissrniunistsceramanetsariamansmuedstensinaanaeivanensivatrenimacrindssonanumenie 2-30 
A2000 assembly 
crs assembly mechanical adjustment .1....:::sssssusssssssssssssssineeessssssessueeessesssssssisesssssen 6-47 
Pepa Ce NGI sicaceractal stan cstticsties ens artketetcclscdiyniicait Neel dbeaene earl eeteeataenineeeree 2-31 
replacement Of ¥2200 and Y210Q.iesuscesssessseesssiesssieessiesssieessesecssusseesusessiesaiessiiien 6-42 
troubleshooting 
USING AN/GRIME 14 cisissinticciiussintsaintvisntsaniinagsiptnsivesinnidorvipiaricievinidanetinvthdesisaive nat kuienisiapandeialan 4-112 
using MK-1978/VRC ahd tMde simsiaiccisimarisiinniomeaimucmitermaisdsinaningen duane 3-102 
Using test cable No: 1 ANd IMAG avis nsicriniamisiestermmndiimancssisaariemisinimomunistiacriecmsimtiin 3-101 
A3000 assembly 
replacement of modules and assembly viissssssssssssssssssssssssseesssssssesssimssesssssseiuiesesssen 2-10 
troubleshooting 
LO SAIACH PNA GRWME PR ein capac ts ay ea red oearumen haha 4-112 
tasltigy MIK=1979/V AG inch tisiche otic usin sicssssdnaesdscnvanrdsivesensiesanenicrdese diva sidvngulvasmnadsiares vealebionnitesvan 3-102 
using test cable nO. 1 ANd TMde i ie aie [5-101] 
A4000 assembly 
replacement of modules and asSeEMbly visser 2-16 
troubleshooting 
USING AN/GRM=114A viscsssssssssssssssssssstsssssssssssssssssesussesssssssasssissseusesisssstissssesssseensesense 
using MK=1978/ VAG eae tinnches eeeticts stinni.s acevvannincassinascischeniudleanarizesviat clebomnen agian beiniedsiaih aratiat 3-108 
USING 16st Cable NO: 1 SAN MMA ciasteoncn cictensinasinistindinenieedhiantvidusmonianidumenciiaivainn eciadiriniitint 3-106 
A5000 assembly 
replacement of modules and assembly sissies 2-82 
troubleshooting 
Using: MK=1978/ VAG arid te sissincciopiaacsvieshdncecinsanrintesignaediitantdieriin aiibatadesiga cd ipeansisbuileisdaninn cub 
Using 16St cable no: 1 ahd tndesiondiniorionimiinmioiiemnnnmantenincmntnmadunin 3-109 
A5200 squelch amplifier alinement 
NEW SQUELCH level 
MVS BUGS PRIN INS 0 IN ac sata pac acaba pea cata a cagadeang pe oconnataatimnceatdayan 4-200 
Using MK-1978/VRC and tmde ooiccccesesricsiesanerineniesirecasieesmesuiasireriraneasiiennie 3-185 
using test cable no. 1 amd tmdersccciccsecsesseesseesssessesssesssssesmuamciccesecseereeesesesesent 3-176 
OLD SQUELCH level 
USING AN/IGRM-114A o.sssssscsssssssssssssssssssssssssesssssssssssssssssssssssecsssssssssessssssssssneeessssssuuesssnsvanseessssieen 
Using? MKS1978/VAC arid UNdG ates sioiscememrcimeromnromonawnnpeminminininnermendevieteaacuan -191 
using test Cable no and tMderiisinastiriaasieidinusidaderacimartebenndurssidinsitiininavualandibianiaseinsnibitin 3-182 
A6000 assembly 
HE COU aC TUN SINE sates acne epee eect aon cea cevse er cesenc cece pact mn cn eeies ence 2-34 
FeplacemeENnt Of TRGOOL iistisaniinisinid aimiioninnunmmmamnnii mane ae 6-50) 
TrOUDIESHOOLING ici nr en en rere ceri ce cece ce ne cne eee cami 
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INDEX (CONT) 
Subject 
A (CONT) 
A6100 and A6200 assembly troubleshooting 


using MK-1978/VRC and te... cccccccccrseeeesescssseeeeescsseeuessseseenuseeseseesiaeeags 
MESUAG NESE ab is: 1 APN NON ote cissctenans aye tongues nannies yh anln aka Sanaisaes tn Uta onansciaa babs 
A6300 and A6400 module replacement .0.....0... cece ceec cesses 


A7100 assembly adjustable resistor (RT-246(*)/VRC) replacement 


A8000 and A6000 assembly troubleshooting 


USING --AN/GRIVATI GA ii issuccitaceccisecsrntittisnnseiiatviateattsskeavoedsvtoucedtsansiasttased cay sta dasidiuanananstansiaaitucts 


A8000A assembly troubleshooting 


using MK-1978/VRC and tmde..............cccccccccccceceecsssssssssssssssseeeseeeeeeeseeseseesseeeeeeeeeeeeie 
USING TEST Cable MG. 1 AN TNS sisi ccs seceiais savadia dsninnsbiesestassbyaatabadaaninaaaiauad sansshaiacaiiaaiaaancordncelia 


A8100 modulator alinement 


USING AN/GRIM-114A Lr Hn oir 
using MK-1978/RVC and tmde....iiccccccccsesesesesesesesesesseseseiesenerereree 
using test cable no. 1 aNd tMde wu... ini iriiiiesies 


A9000 and A9400 assembly troubleshooting 


CUESTT Ye fm C=X=) Aer: 10) (° 08 10 nee 


A9000A and A9400B assembly troubleshooting 


USING MK-197B/VRE and te oa iicisisccissiasevesassenisitisciecaseiaaetaua tiered sdouutvand oven leew iamali anaes 


Adjustment of A8500 resistor R8515 for transmitted NEW SQUELCH tone deviation 


USING AN/IGRMA=114Asiiiicisciciciisanciencnnd onda tein on Mam 
using MK-1978/VRC and tide... ccc cceiescesecsscsrcisieceesrcases 
USING TESt Cable MO. 1 AM TDS pi isiassidescrictsdaescanticnnae stanancnnedsierp rainaiiurabodareasnnanatacsialswanninns 


Adjustment of A8500 resistor R8516 for correct transmitter narrowband deviation 


USING. AN/GRM-114 Ai i, cccisiiesnaaiin venient witiitan denice main icud erin 
using MK-1978/VRC and tmde.u....cccccccccccecececececsecsersersersernerserssessrsererseseesesens 
using test cable no. 1 ANd tMde ...ccicccccccccsececsecsecssssssesssssssevsessscsscssessscecesenceee 
PCIMINISHEATIVG: “SLOFAGE i iditottnetiianisiaimmdbianiaiahainrontiuceiaatinibpuansel diana bobo mmnaiinsinesinhesdjuctbt 


Alinement of A5300 squelch filter for correct transmitted squelch tone 


USING. AN/GRIMAN1 GA iiicciscctasveceastecereitethintateianisaaibietradeeeiaentstes nit cantnaviaudvantannnsd Caudaeea unewnnae 
using MK-1978/VRC and tide... iin ri rinses 
using test cable no. 1 aNd tMde.... reser 


Alinement of RT-246(*)/VRC servosystem 


using AN/GRM=114A vis iiiicaniisintin idindiniin cm aint dind aiinmnauetanbniie naiidiatatians 
using MK-1978/VRC and tide... irises 
using test cable no. 1 ANd tMde...iccccecesececereececsesrserscssseseseseseeeeeenn 


Alinement of silicon A5300A squelch filter for correct transmitted squelch tone 


USING AN/GRIMAT14A,. ccc tiicct ces ath ctseaseaistatedsessieastascdsdaceniedsrurscituendisuieerdulendvrianataetatejcaeseieuaavaces 
US TENG  1 0 VG i strat taceds pestis at chet ahaa indadenensamee inti 
using test cable no. 1 ANd tMde wcrc reeisesrcrcrneeiiscesitirieey 
ANT CONT connector J310 (RT-246(*)/VRC) replacement ..oooioio.ccccccccccsccscsscscscscsseessesseees 
ANT CONT connector J353 (RT-524(*)/VRC) replacement. ooo... ccccccccsccsccscsscscscscsscsseseens 


Antenna control relay switch $359 (RT-524(*)/VRC) and S309 (RT-246(*)/VRC 


feplaceMeNt sh sissies awit annA en ae 


Index 2 


A8000 modules and assembly replacement oo... cccccccccccccccsecstsstececececectcnenereersereens 
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Subject Page 
A (CONT) 
Antenna Information (switching) 
test 
USING AN/GRM-114A o..scssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssessssssssssssssssssssnsssssssssseuseen 
Using MIK=1976/ VAC and tide sssessiersissncivvinonenuiaieenusntensinysrntinh nia innit taniemanoastines nati 3-59 
using test cable no. 1 ANd tMde@s iii 
troubleshooting 
USHA) INGA 1A sissies tt stntciteacinetcrcvpel veya ta ansaid ciated nebarnasata ae 
using MK-1978/VRC and tmde win nn rine : 
using test cable no. 1 aNd tMd@nii ieee 
Audio and squelch preamplifier A4300 alinement 
SIM ANG PMT IAD. dss stnssvnetdvn census ene bienamnsioenadi ence resdumentandaennenea runes unnienetieda tina 4-189 
ising, MK-1978/VAGC and tide :dcsacnmscetiminirsimnmnsmuainasiodimaarssanmsdusanyigierdy 3-174 
Using test Cabla:te. 1-atil tide ie ssdessncscinsacsscnsi chonnsenseentwncs inet shut ubensenstéantnsovnniiranteesnpucesihen eee 5-167 
Audio distortion test failure troubleshooting 
USI INI GPINET 1A A sassisanszaastiateheinetinstiiespiaibunronsatsnceatateiaiisivacwtilianianteaiaieieiitaatthusiniiennuaint a 
using MK-1978/VRC and tmdesiiiiiiiiieiin ieee = 
using test cable no. 1 aNd tMd@ iii 
Audio power test failure troubleshooting 
USiNg AN/GRM-114A.csssssssssssssssssssssssssssssssssssessssssssseesssssssssssssisssssssssseeessssassesssisusssssseeesuusassseee 
Audio response test failure troubleshooting 
normal mode 
SUING IN GRIN 0 4 sista center nv sneer ind a 
using MK-1978/VRC and tmde wii rrr errr ciety = 
using test cable no. 1 aNd tMde. iii 
X-mode 
Sid AN GAUNT 14 A exiessaspaterissuicidaiindcnnbadshenistonntaeidunbenidenatuenidsalsneniadanioubiataiavetiien 4-135 
Automatic frequency selection test 
Using AN/GRM-114A voccsssssssssssssssssssssssssssvssssssssssssssseesssssssssseessssassssssissssssssseeseiusassssseesasee 
Using MK-1978/VRC and tide oc cccineinieieaseesics scenes sieeirasnieniean z 
using test cable NO. 1 ANd tMdes iri 
B 
BAND switch motor B401 (RT-246(*)/VRC) replacement ++: 2-102 
Blower motor B6201 replacement ......cccccccsssssssssssesssssssssssisessssssussessmuessessusssssssee 2-108 
Bottom and top cover replacement vsicccccssssscecsseeseeesseesseesssssssesssesssessssssusamaumiccecseeceees 2-9 
C 
Capacitor C6202 and diode CR6201 replacement issues sss 2-122 
Capacitor C6203 and resistor R6201 replacements: cse esses ieee ieee 2-121 
Circuit breaker CB351 (RT-524(*)VRC) and CB301 (RT-246(*)/VRC) 

FeSvS TAG WAAR sastac tds cececentan ate ip arenas este thccutaeatccens as Gone maa ecesge teen pte eee 2-59 
Circuit breaker CB352 (RT-524(*)/VRC) and CB302 (RT-246(*)/VRC) 

FEHlaCehieN Gini neni i ARR ECHR 2-60 
Control assembly (RT-246(*)/VRC) replacement: ee 
Control plate assembly (RT-246(*)/VRC) replacement sss: sees 6-30) 
Consolidated index of army publications and blank forms icici ieee 1-1 
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C (CONT) 
Crystal reference system (CRS) test 
USING AN/GRM-114A. oi cccccccccccescessssrsessvrevsvrcrrernsensenseneneey 
using MK-1978/VRC and tmde ooo. cccccccccscscsseseen 
using test cable no. 1 and tmMde oo. cccccecccsteceesserees 
D 


Destruction of Army electronics materiel to prevent enemy use 


Dial glass and gasket replacement ooo... ccccccccscssssseerecseees 


Differences between modules/silicon versions 


Direct support performance and troubleshooting procedures 
using AN/GRM-114A 


alinement and adjustment .ooooooo coc cccccccccccsccscscscsscsseseens 
performance tests... 
troubleShOOting ccc eessesssseenninn 


using MK-1978/VRC and tmde 


alinement and adjustment ooo... ccccccecseceeeteeeseereens 
DENONMANCE TOS1S iaiiriiciancnrnarandmmicniianimastenntonnadan 
TrOUDIESHOOTIAG ooiiicccccccccecsecsessessvssvsevsevsevsevsevsavsavsavsavsavseneey 


using test cable no. 1 and tmde 


alinement and adjustment ooo... ccccccecsecececseeseeseeny 
performance testS .ccccecseessssseseeeinenenes 


troubleShooting ccc 
Direct support repair procedures 


maintenance procedures .oooo...cccccccccccsccscsccsccscsscsscsscsssessessesss 
repair parts, tools, and tMde ooo cccccsccssesesscsseceesseeees 


trOUDIESHOOTING ooiicccccccscsecsececersersereereeresereseseseseesenenes 


Discrepancy in shipment report (SF 361) ooo. ccc 


Driver A6100 and power amplifier A6200 alinement 


USING AN/GRM-114A i icccccccccsccecsrescscessserssesssinavseeines 
using MK-1978/VRC and tmde ooo. iicccccccccscscsssiseseen 
using test cable no. 1 aNd tMde ccc eestsenr eee 


Driver assembly A6100 replacement 


Driver tube V6101 replacement .ooooooicccccccccesesssseseevees 


Equipment characteristics, capabilities, and features ........ cscs ce ece eee e eens 


EQUIPMEONH. Gata: iiciciicscisckscrscincidededaccsccdecsciacclcideiacaniebesieuesautateniencends 


Equipment description and data... ccs 
Expendable supplies and materials |. ooo... cccccccccsecseseceere 


Front panel gear train assembly replacement 
P2490 VAG scccsscsacucicsssicscictrastasndianidemada aia edaaadiawaasiaats 
ao A | On 
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Diode CR6201 and capacitor C6202. ccccscsecsecesessesves 
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Front panel TeplacemMenbisiiiiintniientiniarominiins wen mcr oniaiameeetiannai uN 


General INfOKMAlON tescsg certo inineenenn meaner naa meaaen ar eiinorEneinienEe nts 


General support maintenance 


MAINTENANCE PFOCEMUIES nn neni 
repair parts, tools, aNd tMde@ viii 
TOUDIESHOOTING ices eeee reesei eerie iene seeesesesseeeniseeniersneesesesssessseees aim 


How to use this Manual 0c ener cnenritey 
How to use troubleshooting chartS icici iii 


IF discriminator A4200 alinement 


» USING AN/GRM- 14 A wistsiisis tscsisnsatiresmisaagecantiioeencinetenatnmdias naatasaeldvedisalsanjeestacstaiarubbieanincedalabaants 
using MK-1978/VRC and tmdesinniiiiiiiii neni 
using test cable NO. 1 ANd tMde sinning 

Intermediate gear train assembly replacement vives 


Introduction 


equipment description and datas iii 
GeNeral INFOPMALON ie creases 
Principles Of OperatiON nai 


Light switch $352 (RT-524(*)/VRC) and S305 (RT-246(*)VRC) replacement vcs 


Local oscillator A1500 alinement 


USING AN/ GRIM 1AA vic iiiidscnin nuniniiiiciianinotncaanas eanianas akan aia MURA Eats 
using MK-1978/VRC and tmde@n iii 
using test cable no. 1 and trnde@. neni 


Local oscillator A1500 alternate alinement 


Using MK-1978/VRC and tmde@.iii rai 
using test cable no. 1 aNd tMd@ nie 
Loudspeaker LS351 (RT-524(*)/VRC) replacement voici 


Main circuit board assembly A6000A and modules A6300A and A6400A troubleshooting 


using MK-1978/VRC and tmde@.ni reir 
using test cable no. 1 ANd tMde. aii 
Maintenance forms, records, and repOrtS ii ie ie iia eerie 
Maintenance information index iii ren 
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UUSINO MIK=197B/VAG aiid tind ei ccinacssicnestesaastanetbionsscssccpnwiacthncstsntcherangea stanea toes ei aaa eal use eRe 
using test Cable nd. 1 aNd) IME siisisiiiiciiricirninrinaiorsicnrnintodnearcneinmnaiarTs 
Nomenclature cross-reference liSt 0... cciceneie enero rieenerseieearenees 1-3 
0 
OLD SQUELCH test 
USING “AN GHWT TAA vicitiicciitimicnasiataratantidonuinntind nation iaimunioniteninibemeesan 4-12 
USING MK-197B/VAC and (NGG siiricscraiiammencimneninain marae ano aeMREEE 3-13 
using test cable: 1 aid (Mdeisicnnusiconuioncoontuneniiminmumieoninnivmtacdidmtin §-13) 
p 
Power amplifier assembly A6200 replaceMeNnt ......0 6 ieee 2-103 
Power amplifier tube V6201 replacement 
A-MOdEl iter cnccercccsreesercersciececerccneeceeseegeesces cam sani 2-118 
plain. Models titan mentaiim eA ai nm aan AT TaMa Teun nan Tamanna 2-120 
Power amplifier tuning capacitor C6217 replacement ........ccccsssssesssessessiessiesnsisne 
Power oscillator assembly A9400 and A9400A 
FE PIA CEMMGNE stiiciestcinscastnccannacetanntactonanenrcneciiseanninizarmnendncenntiuibinatennitan nan aiden Rena atamateiteamea gi 2-100 
TANSISION  TEPIACOMNGI icstiiusscsccscriiscteansoishioses satan tre ireestalasindeatohsaniaiatslinaiad Naaahepiniededlceasaanialens 2-101 
POWER switch S353 (RT-524(*)/VRC) and S304 (RT-246(*)/VRC) replacement... ccs 2-38 
Power supply A9000/A9400A (A9000A/A9400B) tests 
USING ANI GRIT Aissicisitiinsnumnisanatintsonernmdvanneniniiniuentonminasreumtsentei mn ienestesranaT nae 
USING MK-1978/VAC aNd (MOG isiicitrnciitisinssticibhosvincaniaiind asimenmiansnabiadisereties 3-197 
USING TEST Cable NO. 1 ANG MNES srsisaiiessesbsdirainstiainbndsnantinranens etait abcsmebshaieasslininids eehdonitdinbeinanni gin 9-189 
Power supply assembly A9000 replaceMeNt occ noni ii 2-94 
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P (CONT) 

Principles of operation iq 
VEC GIVEN costesiscdecbcisansaule ntpotausl thane Tate va rtoraiagualiedit naesdaa nid atadt iene ia cette hs byadentt adams . 
TANSMISviststisrincaractuncsncinebrdrianneriaminandtasianaadnanntananebtinierhiaaiadsdionanaaaataandainianastrheinn yababad hace dein jan 1-30 

Pushbutton assembly A7100 (RT-246(*)/VRC) replacement :iccsissiisiieieisrin 2-67 

R 

Receiver audio distortion test 
SPST SIN it et atthe catered afta eet lie leh ican ea diabdetacytadiedaceattotiaa 4-18 
USI NAK 1978) VG end Time esis cin titi catdtahae ohana te canada adn 3-19 
ESIC! 1SSt Gabe MG. 1 ANC AIT isuesetnnssecesscadsyenncaarvenpicneedtaadaudstaciaiereenioutséaesdanssaiuansctinsneritouanedtaheiis 9-19 

Receiver audio power test 
TUN Cal CLR: Gen eRe nnn te Mee enna ene rennet tes entree remit wnr eter rer reentry 4-15 
BSIG MK-VO7 AVA Bind tithe et ietateetieccincatnicietsshc acon’ itesinninansininel aps ceecdatastenianiiaxdusgnaunntiteeisinsises 3-16 
Weiiite piccieer: mace erly elk (iol: meemeeteae re tunetereceee ererecenter eee mentee erent rere ereieer wententenrtrentrore nee ot 5-16 

Receiver audio response test 
normal mode 

DUSTED PUNGENT WBA icing coms cree cee en cteeasusideeedi adenoma maaan Encinas os 

using MK-1978/VRC and tmde@ oa nici : 

using test cable NO. 1 ANd tMde. 
X-mode 

GUST PD UNE cetera canzse onto tnidane sneteggen tte Pevnatetetund inetdan ye atledaystedaus nidane ncidentganttene’ or 

Using MK-1978/VAX ANG TOE cmssiivinnesiveniusricrohi vel well yinmnaduteccehianl uly tumubonteiadeenahioniinalateoniy : 

using test cable no. 1 ANd tMde. i irene 

Receiver selectivity test 136 
CS IE A ic ntatet dentate catatesbicnadaetnnesatatottstStieadeaasadttauttytatitt dice tultagen inpsatanateateataiaenena Maman tags 
USI IK 1G78) VAC Arid trie risciaivieindessasciabunsoniens dccssnuneistuns ashloianellynsnas nina caiiaiienieidicininn 3-30 
(ISIN ASE CA Ie 102, AIG ETD svstneniniaetctiicessiestnedadnindunnts dann hbensiateelaued nuns trang noshuntensidinanchaius® 5-31 

Receiver sensitivity test 
using ANIGRM=11 4A ooscssusoussnsesurnnrnsnnsnusnnannannussinsnnunnasnisnnsnnannvnnvnn ssn 
PST AEG 492) Ae AN INN a tegatana Gt ane casa Pisa acu uaedis 3-5 
using test cable no. 1 ANd tMde eerie 

FRETEF ENCES ache icticnnnsaciiits adn enesi eect di antgdunsrinddiitigain wane vcr datbeadabas saab antarawtied itn deatanah aanaegondnsiiaades stein - 

Relay K900 1 arid KG02 replacement xxix «iis ncenisteanicenaiavinhiecistestashuonsiaavebeiinitainnannsttghesninrdietcednthiokd 2-97 

Relay switch K301 replacement viii ieee me 

Remote connector J306 (RT-246(*)/VRC) replacement vis : 

Repair parts and tools o4 
SOI 0S UU IR icasecenageaiasisSansid Maer asshgnalaein sk APRNs apace daatenedialm ia lola aarainnstnaNubiha nat haa tieecxaaameenlies = 
eel [=]: | IRec\0| | 0.01 Grr evertee teat  ccerenca tee weer rete ree cenrerre irene cere re Ccceeerce etter react eeerr rere eerie 

Report of maintenance and unsatisfactory EQUIPMENT 

Report of packaging and handling deficiencies ivi 12 

Reporting equipment Improvement recommendations: ci 9.194 

Resistor R6201 and capacitor C6203 replaceMent viii 3 

S 
SAlSty; Cale; GNA NAMING <icctaericessonstaccmateses anpitetinnrtec semdnetsananeet intron pirat: anskuaiembaeacsunetyetomanivndeans 1-6 
SICOPE: scg6zedescarasieeapensnanahcadeeennaioiusteidl nieiniadainininigindideieieiiciieacsiapsaabdnsadddenauaalehiimaniadaiandi aha niaenmae MM 
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Selectivity test failure troubleshooting 
(USANA PAI Td Pi cccosn icici vlan dais cei ota mein tee ontaar Raselaen land bne ghaaeiAausdtnrsies 4-139 
sing. MIRO 7S VitS 0G UNS sxa.casacivermsesercmtarencamteneel ons wametarnesonneensngatieinantyienatanensniyneetanegies 3-96 
USING TEST CABS MG. 1 ANG TNS set ct acasscrctecsserrtrninarcnaddesierinaresm chon idenentencannsskiledensnbiaditinntcamnelSasaniied 9-95 
pervoamplitiey Ar200: (RE-246("VRE) TeplaGenient sssxssssancassavenscetonsenrasmarsreamninsatiasaensuusarseeieamnpsagan i 2-37 
Servomotor generator MG301 (RT-246(*)/VRC) replacement .........: ccc cteteteteeretererenierieres 2-65 


Silicon version A5200A squelch amplifier alinement 
NEW SQUELCH level 


PSU ATTA Nsat tie eMac sstacaseapesaestnsa lene caetai gastos. shecatsbeas Bonet eotaatdie tSattcas cia Qoaast Soeetiareden toda coatehaanadt 4-203 
Simo MIRA 1S 7G eA TINS psi ceca cetnns: colepvietennimestianusinn pus tiameiunaaimps mous tinmenneadeamelten 3-187 
Hsing Test:-Cable NO. 1: aNd WMG siciictsinisietcarsiescsnainedecoetinveaa rina naasatnaenentonasmennninnCuaneiactanminntnas Bess 
OLD SQUELCH level 
WSUTG) ANP GTAIN] TAA ccssscrssstuniancdetensanhsnietoodauaspepuniaceaedresscnneniuaiatee rants canmubtin iil ueashusenpan teense’ 4-208 
Using. MB-TS FOAVING GIG TINGE a:s.scessuncncracencedversedelewsssasiedoentandgee dubtcentieh ieenrsscundecenvenanibasn nays 3-194 
USING! TES) CADIS MO 1 ANG TMOG siactsriesntesi siesta detainees teranarteaesdearmesiadaess munmbluancntanaretaiiae 9-185 
Silicon version audio and squelch preamplifier A4300A alinement 
USING FINN GIT TAR iescsssacsissaocntonentnariederansneondeiuienesvpntuteve sis nantesovels(ddotiniaiph cimett scttovantenseaaauaantantinen 4-192 
Wisin: MINT 7o VNC SHG UNOS a ciscnixcsinsintactiastatdonnanaisnine na aan xem emmnmanengl nent amateremtn tae 3-177 
BISIMG) TEST CADE TOs TAM TINA es secataieestatnivalecassansaanuun la canny tsatamcclysualbennisadaceuiucatcceestaeimtixtabeaniliadutes 9-170 


Silicon version if discriminator A4200A alinement 
using AN/GRM-114A 


using: MK=1976/ VAG and UMAe: siiisisecconseinindaatesitiandaeanieassncasa natn ans audbiueasbhsutdaa a uiodnaniavaeas beseeceeiudean 3-171 
LS MAG PSST Came (10,1 eM TINGS ae ccctincn sitar cine tail adsense dalazenlteradnd eine aay (aeatiaxadainaekdaaas 
SINAD test failure troubleshooting 
CUS OFAC 1S VG ai NN a cece tec cnede  ea he te tea scitaa teeta aaah ante aeinata, 3-85 
Sing) tSSt CADIS MO 1 INC TMS vesp ies nsection<easusemssnnaasioncnseniaatimnacadass topiacautanepaingissiassianeionaty 5-84 
Solenoid. L301. (AV-246(")/ VAC) Teplace ment vicdenssietcnedsnnsicnenten stain ieitivenielrmanntetetnnesedlclunsletcbunnmanahenxstilede 2-64 
Speaker switch S351 (RT-524(*)/VRC) replacement oo... ccc cree neers sete 2-42 
SQUELCH switch $354 (RT-524(*)/VRC) and S302 (RT-246/VRC) replacement oo... 2-39 
Squelch test failure troubleshooting 
LSU! PAIN TRIM UA catia escent er cesacicaaoeptnmriaed iadaca mb alaea canta Peas diea imal ot antag andaeadeacolna shankar sie 4-121 
iS icict IVNK 1SOy VFA CN TN TN note dacssieesacenainn cnceldean atcnals actin aeednn gtcadegintaniauednncieuadeeatine da daMumpacatcagan 3-92 
Using 165: Cable MO: lAMG MMOS wsstccinetladiciaaycimasieciineines Want eee niuattinlaiaisninaiialalneteawiaeamiactyads 5-94 
Switch $357, $358, and/or S356 (RT-524(*)/VRC) and S307 (RT-246(*)/VRC 
FO IQC SINS, scscciseoscrerncacnsminanossinaactatesai a soapives atest si ane waits atateucaliacleisuaiia.ceteastinwaacatccnals sas usateledBotabiirtstlti 2-57 
T 
Fan cireuit assembly 26201! Teplacenien! inisnenmanacuniiwesamiusd ied ite eteeetaen 
Top ahid BOttom: GOVEr TEBDIACS IGM siesta: Giccrcaantiaeseathansaanidtediads viebarnSaticennesuiidaacentdadeassbdneanbtineasnnitaats 2-9 


Transmitter deviation test 
normal mode 


USING AN/GRM-114A I HII nner 4-36 
US ig: WK 197 6) VRS AG TINO ctasnnisstinicerscecmarsoaninseetsciosmiuniiaantveniaaiiansanantenaiiniapigadpaueiningetse 3-39 
USING TSS CAS, WOT. AUN VIA es saccniinesa iassinin Gyan invnsatinanaralaatiesnen it unaihsaneiepalsmiesumanitonaedionragelsiuasdaiy 9-38 
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Transmitter deviation test (cent) 
X-mode 
Using -ANGRME (AN ectit tna ctin treeonciettnnanei Maataadtaneiaatneimnmaaaannaie eal 
using MK-1978/VRC and tmde iii irises 
using test:cable no. 1) and) tide sistnscsivasnannicannedinierntivntinnuniinatenmitn avenitntien aienmitaiin 5-47 
Transmitter deviation troubleshooting 
normal mode 
Lae nG) INGER I ethos ein cca gata te cerca ing ct 
using MK=1978/ VAC ated NGG: ws eesicied concer rasnsrievommsrronsinsneuscianineannaymedeusmanninddirnaedstuchuinns 3-133 
lsitig Test Cable tO; F ated TM apscesvns cheriesssiners ach aaser ead entoruasaaieesvieas chaneamaasanodttantiiiiachivaacbantibi 5-128 
X-mode 
UUSirngy: AN/GRMMSA LAA eia2sseacetsesciateigeetunscerneuieavinnnit iartedtande a tnnvbcrasanti unease ait anaeelti 
Transmitter distortion test 
normal mode 
using AN/GRM-114A .ssicsscssssssssestssssietistsiesietisnssieeetsissieeienseissieeiensstseiesene 
using MK-1978/VRC and tmde@ viii niin 
using test cable no. 1 ANd tMde@ ieee itera 
X-mode 
Cae N fic ANU GOAN 1D to rscperance te eats pcarcaea penne ete eel eterteio eonee nerves 
USING MK-1978/VRC and tre vissssssssssssssssssssssuesssssssssssssssssssuueesssssssssssssssssuneeesssssosansssssnssuanses 3-52 
using test cable no. 1 and tMd@ iii [5-52] 
Transmitter distortion troubleshooting (normal mode) 
UWS) NO GANA T A AA scene ns het cn lug ei tl el ll tus bia 
Transmitter frequency accuracy test 
USINg AN/GRM-114A.ssvcssssssvssssvnsssssssssssessoesssnssstssseesisastssstsiesastesetessiessivasnsiessensensse [439 
using MK-1978/VRC and tmd@.iiiiiiiiii iii , 
using test cable no. 1 aNd tMd@ iii 
Transmitter frequency accuracy troubleshooting 121 
USINg MK-1978/VRC and tMd@.iii arene 
using test cable no. 1 aNd tMd@ iin 
Transmitter limiting test 40 
USING AN/GR-114A. nner 7c 
using MK-1978/VRC and tmd@.iiiiiiiiii iii 
using test cable no. 1 aNd tMde@ iii iii 
Transmitter low and high power output test 
Using’ AN/GRM-114A.issssssssssssssssusssssssussssssssssussssssssssssssssssssasssssssssssesisusssssesssssssstessssssesesee 
USiNg MK-1978/VRC and tMde@s iii rein 
using test cable no. 1 aNd tMd@ iin 0 
Transmitter low and high power troubleshooting 3106 
USINg MK-1978/VRC and tMde@i rire niieies 2 
using test cable no. 1 ANd tMde i iene 
Transmitter signal-to-noise 
UISIFIG) ANIGRMATAR, cereterccicordessnnersnriuadlussnoizeleresviesenivetcedeclvetacerendieonteateiviennitestoiesini 
Transmitter signal-to-noise ratio troubleshooting 
using AN/GRBMTT 4A .cisiesssseccsoivissuesssacsesscssneessciuitinsssesslaseialinualaboceqvessoinedsilesohdssanhebisallapinadeoceine 


Transmitter squelch tone stability test 


USINg AN/GRM-114A. ie 
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Transmitter squelch tone stability test (cont) 
Using MK-197B/VRC afd tMde.iccicsicssssisnsesesiisiseinseeeiecianer cients sneer RE 
using test cable no. 1 ANd tMde iiss : 


Transmitter squelch tone stability troubleshooting 
uSINg MK-1978/VRC and tMde.icciiieiiiiiiiiiieiiie ini ieierieieie 
using test cable no. 1 and tmde 
Troubleshooting 
GIGET SUPP OM rsscciiicctansiinretniisinannianinaneisiaun enhisciamemntnecimanishianndeniaaianntame ranean 
GENEFAl: SUPPOM ssiiasbaisivstesioininwennnicrseinon aries aiid abasvehgeaniniskianisneiiywakdanlinandeninn caeatacn inna aneniuiNlel ibaa 
power SUPPIy trOUDIESHOOTING 0.0... iia einer 
how to use troubleshooting charts 
Co) £6117) (00) Ie) ete 
USING AN/GRM-114A i iiiiiiiiieniiiiiecrineiiisieeiriianiciinicieridenseessreeniriie 
USING MK-1978/VRC and tMdes icici eerie 
using test cable no. 1 and tmde 
Tube oe replacement 


ot er re ee te er rt eer ene ret ee 6-61 
ZOD stein ui mo ei aa acd ieee nbc gt cer ea 
Tuner A1000 alinement 
MISIG, AN/GRM = 1G I iiiscsssicianctsasvesnorasicexnnssaoraatonanibancins canine taints ons nanaisatsbins aatinadaaelatunasbinnnd madesaanuins 4-181 
Using MK-1978/VAC ald tides mee secsriesiacsmaeririenenaieinoesensens - 164 
using test cable No. 1 ANd tMde icici eieisener ian iii seiner seein 5-158 
Vv 
VOLUME control R352 (RT-524(*)/VRC) and R301 (RT-246(*)/VRC) 
FEDIBCOMEME dorsidionianeisaicaanintectnacnacicnineoinsnnitiansaninnnigsh ius neninentateahensadiitaawibs ia iunatnisicnielinsciuiuiultinial 2-40 
VOLUME control test 
LOSI: GRIN 1 AP scp ccainaiuinttoiecsctms taste ences eiiecraa ma oti ntaucnatiaista aansoypaMea Ne naiyie amamstatiints 
Using MK-1978/VRAC ald tMde wisest ieee nec iieciniaoeareacenaasneiea : 
using test cable no. 1 ANd tMde sissies ieee 5-3 
x 
X-mode connector replacement 
D009 (RIAU VAG) icicindoiiinaioncisia mianbcgmmiaiaindapactaundaginammidiapinnAmiata assent 2-47 
USDA (RTD 2A VAG) iscisasesnenasiassuiianevaiwonntiteioone onteyarcrag eatin deat oitieeulasiea rau iaalNScaanierag 2-46 
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS 


SOMETHING WRONG wets tus eusrication? 


FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS) 
Commander 
Stateside a Depot 
ATTN: AMSTA-US 


: ?, FORM, CAREFULLY TEAR IT ‘ 
> | A\ OUT. FOLD IT AND DROP IT Stateside, N.J. 07703 
= IN THE MAIL’ DATE SENT 
o 10 July 1975 
PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE 
T™ 11-5840-340-12 23 Jan 74 Radar Set AN/PRC-76 


| BE EXACT. _PIN-POINT WHERE IT'IS Tf ww rig SPACE TELL WHAT IS WRONG 
AND WHAT SHOULD BE DONE ABOUT IT: 


THEN. . JOT DOWN THE 
DOPE ABOUT IT ON THIS 


Recommend that the installation antenna alignment 
procedure be changed oer to specify a 2° IFF 
antenna lag rather than 1° 


REASON: Experience has shown that wit)f/only a 1° lag, 
the antenna servo system is too sensitive to wind 
gusting in excess of 25 knogs, and has a tendency to 
rapidly accelerate and de as it hunts, causing 
strain to the drive train. ing is minimized by 
adjusting the lag to 2° without degradation of 
operation. 


Item S, Function col . Change "2 db" to "3db." 


REASON: Th justment procedure for the TRANS POWER 
FAULT in alls for a 3 db (500 watts) adjust- 
ment to li e TRANS POWER FAULT indicator. 


Add new step f.1 to read, "Replace cover plate removed 
step e.1, above." 


REASON: To replace the cover plate. 


Zone C 3. On J1-2, change "+24 VDC to '+5 VDC." 


REASON: This is the output line of the 5 VDC power 
supply. +24 VDC is the input voltage. 


PRINTED NAME, GRADE OR TITLE. AND TELEPHONE NUMBER 


SSG I. M. DeSpiritof 999-1776 


4 
D A FORM 2028-2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO T YOUA 
1 JUL 79 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS 
AND GIVE IT TO YOUR HEADQUARTERS. 


—- ee eee ee eee CoE quer eeeeee ome comm cm ce ec ee TEAR ALONG PERFORATED LINE 9 mee mm ee ee ee eee eee eee eee oo 


FILL IN YOUR 
UNIT'S ADDRESS 
\/) FOLD BACK 


DEPARTMENT OF THE ARMY 


DEPARTMENT OF THE ARMY 
a BOO 314 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


Commander 

US Army Communications-Electronics 

Command and Fort Monmouth 

ATTN: DRSEL-ME-MP 

Fort Monmouth, N.J. 07703 Y 
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS 


COMETOING WRONG wr rus pusrication? 


FROM: (PRINT YOUR UNIT'S COMPLETE ADORESS) 


THEN. . JOT DOWN THE 
DOPE ABOUT IT ON THIS 
4 FORM, CAREFULLY TEAR IT 


vd 4 OUT. FOLD IT AND DROP IT 
Oe 
PUBLICATION NUMBER PUBLICATION DATE | PUBLICATION TITLE Radio Sets, eT 12 
J A, ‘* 
TM 11-5820-401-34-2-2/0967-LP-432-3030 i6cAce Gh See ee ere mc ree 


BE EXACT... PIN-POINT WHERE IT ISI IN THIS SPACE TELL WHAT iS WRONG 


PARA- TABLE | AND WHAT SHOULD BE DONE ABOUT IT: 
GRAPH No 


Pe oe 


PREVIOUS EDITIONS PS --IF YOUR IT WANTS TO KNOW ABOUT YOUR 
DA sit ae "9 2028- 2 ARE OBSOLETE. na OMaNOATION MAKE A CARBON COPY OF THIS 
AND GIVE IT TO YOUR HEADQUARTERS 


FILL IN YOUR 


UNIT'S ADDRESS 
\/ FOLO BACK 
DEPARTMENT OF THE ARMY 
POSTAGE AND FEES PAID 
DEPARTMENT OF THE ARMY 
DOO 314 
OFFICIAL BUSINESS 


PENALTY FOR PRIVATE USE $300 


Commander 

US Army Communications-Electronics 
Command and Fort Monmouth 

ATTN: DRSEL-ME-MP 

Fort Monmouth, N.J. 07703 


es es ws es we we ee ee ee ee ee oe 
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS 


SOMETHING WROMG wre mus evacication? 


FROM: (PRINT YOUR UNIT’S COMPLETE ADDRESS) 


THEN. . JOT DOWN THE — 
DOPE ABOUT IT ON THIS 

FORM, CAREFULLY TEAR IT 
OUT. FOLD IT AND DROP !T 
IN THE MAIL! 


at 
Nx é 
PUBLICATION NUMBER PUBLICATION TITLE Radio Sets, AN/VRC-12 
»- ee Series; Receiver-Transmitters, RT-246(*)/VRC and 
TM 11-5820-401-34-2-2/0967-LP-4323030 | 16 Apr 84 lappepine 
BE EXACT... PIN-POINT WHERE IT 183 IN THIS SPACE TELL WHAT [S WRONG 


PARA- TABLE | AND WHAT SHOULD BE DONE ABOUT IT: 
GRAPH NO 


PRINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER 


D A Form 2028-2 PREVIOUS EDITIONS PS --IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR 
1 JUL 79 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS 
ANO GIVE IT TO YOUR HEADQUARTERS 


FILL IN YOUR 
UNIT'S ADDRESS 


DEPARTMENT OF THE ARMY 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


Commander 


POSTAGE AND FEES PAID 
DEPARTMENT OF THE ARMY 
DOD 314 


US Army Communications-Electronics 
Command and Fort Monmouth 


ATTN: DRSEL-ME-MP 


Fort Monmouth, N.J. 07703 


aNIl G2LvVuOsuad DNOTWUW3L 


SN es ee ree 


RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS 


COMETDING WRONG wre rs puscication? 


FROM: (PRINT YOUR UNIT’S COMPLETE ADDRESS) 


THEN. . JOT DOWN THE — 
DOPE ABOUT IT ON THIS 

FORM, CAREFULLY TEAR IT 
OUT, FOLD IT AND DROP IT 
IN THE MAIL! 


PUBLICATION NUMBER PUBLICATION DATE | PUBLICATION TITLE Radio Sets, AN/VRC-12 

i Series; Receiver-Transmitters, RT-246(*)/VRC and 
T 11-5820-401-34-2-2/0967-LP-432-3030 16 Apr 84 RT-524(*)/VRC 
IN THIS SPACE TELL WHAT IS WRONG 


BE EXACT... PIN-POINT WHERE IT 1S 


PRINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER 


POR PREVIOUS EDITIONS PS--1F YOUR FIT w TO KNOW ABOUT YOUR 
DA 1 JUL 79 2028-2 ARE OBSOLETE. RECOMMENDATION aAAxe A CARBON COPY OF THIS 
AND GIVE IT TO YOUR HEADQUARTERS 
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1ST 
SIGNIFICANT FIG. 
2ND SIGNIFICANT FIG. 
MULTIPLIER 
TOLERANCE | 
FAILURE-RATE LEVEL 
{ESTABLISHED RELIABILITY 
(TYPES ONLY) 


1ST 1ST 
SIGNIFICANT FIG. SIGNIFICANT FIG. 
2ND SIGNIFICANT FIG. ° 
MULTIPLIER 
TOLERANCE 


COLOR-CODE MARKING FOR FILM- 
TYPE RESISTORS 


COLOR CODE MARKING FOR COMPOSITION TYPE RESISTORS. 


TABLE 1 


COLOR CODE FOR COMPOSITION TYPE AND FILM TYPE RESISTORS. 


FIRST SECOND RESISTANCE 
SIGNIFICANT SIGNIFICANT TOLERANCE 
FIGURE FIGURE (PERCENT) 


10 
100 
1,000 
10,000 +10 (COMP. 
TYPE ONLY*) 
100,000 +5 
1,000,000 +2 (NOT AP- 
PLICABLE TO 
ESTABLISHED 
RELIABILITY). 


SILVER .... 
GOLD 


BANDA — THE FIRST SIGNIFICANT FIGURE OF THE RESISTANCE VALUE (BANDS A THRU D SHALL BE OF EQUAL WIDTH). 


BAND B — THE SECOND SIGNIFICANT FIGURE OF THE RESISTANCE VALUE. 


BAND C — THE MULTIPLIER (THE MULTIPLIER IS THE FACTOR BY WHICH THE TWO SIGNIFICANT FIGURES ARE MULTI- 
PLIED TO YIELD THE NOMINAL VALUE.) 


BAND D — THE RESISTANCE TOLERANCE. 

BAND E — WHEN USED ON COMPOSITION RESISTORS, BAND E INDICATES ESTABLISHED RELIABILITY FAILURE-RATE 
LEVEL (PERCENT FAILURE PER 1,000 HOURS). ON FILM RESISTORS, THIS BAND SHALL BE APPROXIMATELY 
1% TIMES THE WIDTH OF OTHER BANDS, AND INDICATES TYPE OF TERMINAL. 
RESISTANCES IDENTIFIED BY NUMBERS AND LETTERS (THESE ARE NOT COLOR CODED) 


SOME RESISTORS ARE IDENTIFIED BY THREE OR FOUR DIGIT ALPHANUMERIC DESIGNATORS. THE LETTER R IS USED IN 
PLACE OF A DECIMAL POINT WHEN FRACTIONAL VALUES OF AN OHM ARE EXPRESSED. FOR EXAMPLE: 


2R7 = 2.7 OHMS 10RO = 10.0 OHMS 


FOR WIRE-WOUND-TYPE RESISTORS COLOR CODING IS NOT USED, IDENTIFICATION MARKING IS SPECIFIED IN EACH OF 
THE APPLICABLE SPECIFICATIONS. 


2ND SIGNIFICANT FIG. 
MULTIPLIER 
TOLERANCE 

TERMINAL 


TABLE 2 


COLOR CODING FOR TUBULAR ENCAPSULATED R.F. CHOKES. 


SIGNI- 
FICANT 
COLOR FIGURE | MULTIPLIER 


BROWN 


ORANGE 
YELLOW 


INDUCTANCE 
TOLERANCE 
(PERCENT) 


MULTIPLIER IS THE FACTOR BY WHICH THE TWO COLOR 
FIGURES ARE MULTIPLIED TO OBTAIN THE INDUCTANCE 
VALUE OF THE CHOKE COIL. 


B. COLOR CODE MARKING FOR MILITARY STANDARD INDUCTORS. 


EXAMPLES OF COLOR CODING 


(ER) (GEN) 

A BC D* AB C D* CE 
us = wie 
Oo 1) 
= S ZS 
f{ = <]j ao 
fo w cl} 
{@) > Oj] > 

= 38 8 x 

Ww 
caer wae SOLDERABLE 


NOMINAL RESISTANCE 3,900 OHMS 
RESISTANCE TOLERANCE +5% 
FAILURE RATE LEVELM 


NOMINAL RESISTANCE 1,400 OHMS 
RESISTANCE TOLERANCE +10% 


NOMINAL RESISTANCE 3,400 OHMS 
RESISTANCE TOLERANCE +5% 
TERMINAL SOLERABLE 


COMPOSITION-TYPE RESISTORS FILM-TYPE RESISTORS 
*IF BAND D IS OMITTED, THE RESISTOR TOLERANCE IS +20% AND THE RESISTOR IS NOT MIL-STD. 


A. COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS. 


MIL SPEC IDENT 


Ll 


1ST FIG. (GRAY) 
DECIMAL (GOLD) 
2ND FIG. (RED) 
TOLERANCE (SILVER) 


(A) 8.2U0H +10% 


MIL SPEC IDENT 
(SILVER) 


1ST FIG. (ORANGE) 
2ND FIG. (ORANGE) 
MULT (BROWN) 
TOLERANCE (GOLD) 


(B) 220 UH +5% 


COLOR CODING FOR TUBULAR ENCAPSULATED R.F. CHOKES. AT A, AN EXAMPLE OF 
BLUE THE CODING FOR AN 8.2UH CHOKE IS GIVEN. AT B, THE COLOR BANDS FOR A 330 UH 
VIOLET INDUCTOR ARE ILLUSTRATED. 


TEMPERATURE COEFFICIENT 
1ST SIGNIFICANT FIGURE 
2ND SIGNIFICANT FIGURE 


r MULTIPLIER 
uh 


CAPACITANCE TOLERANCE 


it 


AXIAL LEAD 


V) 


B77. 


MIL IDENTIFIER 
(BLACK DOT) 


TEMPERATURE COEFFICIENT 

IST SIGNIFICANT FIGURE 

2ND SIGNIFICANT FIGURE 
MULTIPLIER 

CAPACITANCE TOLERANCE 


FRONT 
MIL IDENTIFIER 
(BLACK DOT) 
REAR 
RADIAL LEAD 


CAPACITORS, FIXED, VARIOUS-DIELECTRICS, STYLES CM, CN, CY, AND CB. 
CM CN 


MIL IDENTIFIER (BLACK DOT) 
1ST SIGNIFICANT FIGURE 
2ND SIGNIFICANT FIGURE 


MIL IDENTIFIER (SILVER DOT) 
1ST SIGNIFICANT FIGURE 
2ND SIGNIFICANT FIGURE 


FRONT 
MULTIPLEXER 
CAPACITANCE TOLERANCE 
CHARACTERISTIC 


DC WORKING VOLTAGE 
OPERATING TEMPERATURE 
VIBRATION GRADE 


MULTIPLIER 
CAPACITANCE TOLERANCE 
CHARACTERISTIC 
REAR 

MICA - DIELECTRIC PAPER-DIELECTRIC 


CY cB 


MIL IDENTIFIER (BLACK DOT) 
1ST SIGNIFICANT FIGURE 
2ND SIGNIFICANT FIGURE 


MIL IDENTIFIER (BLACK DOT) 
1ST SIGNIFICANT FIGURE 


INDICATOR 2ND SIGNIFICANT FIGURE 
METHODA 
MULTIP 
MULTIPLIER See 


CAPACITANCE TOLERANCE 
CHARACTERISTIC 


CAPACITANCE TOLERANCE 
OPERATING TEMPERATURE RANGE 


INDICATOR 


[>= METHOD B 


GLASS-DIELECTRIC, GLASS CASE MIC, BUTTON TYPE 


TEMPERATURE COEFFICIENT 
1ST SIGNIFICANT FIGURE 
2ND SIGNIFICANT FIGURE 
MULTIPLIER 


CAPACITANCE TOLERANCE 
MIL IDENTIFIER 
(BLACK DOT) 


REAR FRONT 


DISK-TYPE 


MIL 
COLOR ID 


MULTIPLIER! CN 


CM, CY 
BLACK CB 
BROWN 


TABLE 3 — FOR USE WITH STYLES CM, CN, CY AND CB. 


DC 
CAPACITANCE TOLERANCE | CHARACTERISTIC | WORKING 


VOLTAGE | 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


OPERATING 
TEMP. VIBRATION 
RANGE GRADE 


CY,CM CM 


55° 1 t70°C | 10 55 Hz 


T 


RED 
ORANGE 


YELLOW 
GREEN 


PURPLE 
(VIOLET) 


ar 
88° 5, 1128°C) 10 — 2,000 Hz 


Ea a 


TABLE 4 — TEMPERATURE COMPENSATING, STYLE CC. 


TEMPERATURE 
COEFFICIENT4 


1ST 
SIG 
FIG. 


CAPACITANCE TOLERANCE 


2ND 


SIG | MULTIPLIER! CAPACITANCES | CAPACITANCES 
FIG. OVER 10 UUF 10 UUF OR LESS 


+2.0 UUF 


+0.25 UUF 


ORANGE 


YELLOW 


PURPLE 
(VIOLET) 


1. THE MULTIPLIER IS THE NUMBER BY WHICH THE 
TWO SIGNIFICANT (SIG) FIGURES ARE MULTI- 
PLIED TO OBTAIN THE CAPACITANCE IN UUF. 


2. LETTERS INDICATE THE CHARACTERISTICS 
DESIGNATED IN APPLICABLE SPECIFICATIONS: 
MIL—~C—5, MIL—C—25D, MiL-C—11272B, AND 
MIL—C-—-10950C RESPECTIVELY, 

3. LETTERS INDICATE THE TEMPERATURE RANGE 
AND VOLTAGE-TEMPERATURE LIMITS DESIG- 
NATED IN MIL—C—11015D. 


4. TEMPERATURE COEFFICIENT IN PARTS PER 
MILLION PER DEGREE CENTIGRADE. 


* OPTIONAL CODING WHERE METALLIC PIGMENTS 
ARE UNDESIRABLE. 


EL4GP502 


FO-1, Resistor, Capacitor, and Inductor Color Code Diagram 


FO-1 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


1 NOTES: 


1. UNLESS OTHERWISE INDICATED, 
RESISTANCES ARE IN OHMS, CAPA- 
CITANCES ARE IN UUF. 


| 2. WAFER SWITCHES SHOWN IN EX- 
TREME COUNTERCLOCKWISE POSI- 
TION AND ARE VIEWED FROM FRONT 


A 400 RECEIVER — TRANSMITTER CASE ASSY 


K30IP3(GRN) 


JY ie | BANDA 
NC ro) 


| 


w4il2 (VIO) BAND B 


S307 w4il (GRN) BAND A w4i2 (VIO) 
(NOTE 10) W4it (GRN) A 61CO XMTR EXCEPT AS OTHERWISE INDICATED 
: DRIVER ASSY AND A 6200HEATEXCHANGERGPA ASSY (NOTE 10} FRONT OF WAFER IS SIDE TOWARD 
w407 (GY) = CONTROL KNOB WAFER NEAREST 
+25,5V (XMIT ONLY) W.SMHz MOOULATED W408 (BRN) 


| 


MENTS OF WAFERS ARE IDENTIFIED 
BY X.Y. 


3. [_Jinpicates EQuipMENT 
MARKING. 


4. P303 MUST BE IN POSITION FOR 
NORMAL OPERATION 


5. FEEDTHROUGH CAPACITORS ARE 
BUILT INTO CONNECTOR P401. THE 
VALUE OF EACH CAPACITOR IS 2,000 
UUF 


6. ALL RELAYS SHOWN DEENERGIZED 


B401 BAND Sw MOTORINOTE IO 


NOTE 12) 


A 7100 PUSHBUTTON ASSY fae A 7000 NULL SWITCH ASSY A 7200 SERVO AMPL ASSY H 
~] [ = 4) A6O000 OSC-BUFFER ASSY 
| ey 
1 
t 
1 


——r BLOWER 5 +. KEYING MIC BUTTON 


W410 ORN}, 
4th _ OTRERMOSTAT >15 
Alg+——-— +700 voc 


s6<]{—— +275 voc 


<> - 21 voc (or-14 voc) p———}> 
(c+ 1I5V, 400Hz 


eT 
vases ie 


r—-——-4 | eezotlyez0; | BAND A) Pa 
*<— OuT IN 

Pies 5? 22 <— 
©6202 


P| 


| [ ise 
| | ee. 
aa So los HH HEEL |] edd e Ln . 


! " DRIVER ; P6204), ,, 6204 
Ate T : J90 ‘ps002 = Ss ttiC<Ci=“‘ié‘; 3TCtCS~CS~‘CSCS "3.000 Hp PwROSC. 
ce 02. 1» P9002 alee 2,000 Hz PWR OSC 
r a 79001 P9001 900 
: ? (3 (NOTE 11) 
Vv i 
Ca ert | es Ge " 14 
Pp | 
+o 
+4 
aes 
+, 


ls202 


L_ (84ND B) V620! 4+ 


--— 


4 
t 
ie) 
3 
6 
8 
2 
5 
7 
3 


HMCieEF D JB Y S RBBDDTCCX N AUAAPWwWZVEE 17001 


| 
& 9000 POWER SUPPLY ASSY A9400 TRANSISTOR ADAPTER ASSY CONTROL KNOB IS SECTION A SEG. 


shld 


o£ 406 


w303 (YEL) 2 < 
ee eal = a2 7 
REMOTE CHAN NOJO L Prarg 4 
REMOT J | $ +i6V (XMIT ONLY) — CR40 CR405 24 30.00-32.70 MC | 53.00-55.70 MC 
E CHANNOS € = SERRA i GARGS (Es L = IN645 IN645 +h Ty 32.75-33.25 MC | 55.75-56.25 MC 
ae CHAN NOD K)> Tt. LI A ee ee 6 ee ee ee —+< 6 e+ 33.30—-36.70 MC | 56.30-59.70 MC 
REMOTE CHANNO.4 0 5+ B s e — ax ect 36.75-37.25 MC | 59.75-60.25 MC 
“ H | a 01 SERVO MOTOR (NOTE 10) = — -- > 
EMOTE CHAN NOB J >> PS SERVO MOTOR (NOTE ¢ -—t—_f f ff UL. .- ae =e in ae ae ae eae: ve pears oe 
REMOTE CHANNO3 C FIXED PHASE XCITATION 41.65—42.35 Mi .65-—70.10 Mi 
REMOTE CHAN NOT aie LE 2 S B aan 42.40-47.10 MC | 65.40--70.10 MC 
REMOTE CHAN NO2 B —, = EE Baa 47.15—47.85 MC | 70.15—70.85 MC 
7 
a" Sr UGREAUNRE-E 1 cman ; (ce) | r oy es } CTT 47.90-52.95 MC _| 70.90-75.95 MC 
C-2742/VRC REMOTE CHAN NOI & 7 ! ! a atl 
CONT PHASE OUTPUT 
CONTROL BOX sein BC ewivcheo 6 = _| ! : = aaa eae TRANSM:T RELAY FIBY REG PWR RELAY (NOTE 13) KEvING RELAY SIEGE TESS 8. SWITCHES ARE SHOWN AS FOLLOWS 
panes a ox 6 
LO-Hi POWER (REMOTE? ee CS Se ee Lf aie west < ee 3 | 5301 _ | OPEN 
GROUND R C€3031C304/C305 |C302/C 310 jc 301 |c309}c3'3 |c30alcC3 a Qo! $ I [savercy] [oLp oFF] 
A 2000}2,000]2,000]2 000)2.000]2 000]2 o00|2.0d0]2,000|2.000| 2.600 a : — 8 ieee sp0s SERS gioorr 
1 $303 LOSED 
eal ae Se EL a, a 2 6 cLos 
+25.5V0CS . 7 t $305 [BAND BAND A 
$307 BAND A 
3 
Oo $308 [LIGHT 
W301 (BRN) = = $309 5 


(NOTE 7) +25.6V 
+16 (xmiT [ONLY ) 9. R305, R403, AND C402 NOT PROVIDED 
oa diate IN EARLY PRODUCTION UNITS. 
WHI 
ANTENNA kyl cao8 10. [BAND] SWITCH S305 AND [MC] AND 
MATCHING #25 5v0c No! (NOTES 7810) ‘ CONTROLS ARE GEAR TRAINS CO. 
UNIT NNECTED TO FOLLOWING ASSEMBLIES: 
BANDSWITCH A a 8 
BANDSWITCH BB ¢ A [BAND] SWITCH S305 IS GEARED TO 
GROUND C =) ) FOLLOWING: 
(1) BAND SWITCH MOTOR 8401 
i yi 7 : (2) A300 AND A6400 IN AG000 
F (3) A6100 AND 6200 
WNOTE:4:) G {4} 1100, A1200, AND A1300 IN 
P303 4H 5 A1000 
J305 2 ae ee ee 
TK KEYING (MIC BUTTON} K J l | £ 0 =F J800F “83000 CRS ASSYINOTE WI (5) S307 (FOR K301) 
; J 1SOHz TONE (MOO) J 4 2 K AN 7 be 2 B [MC]AND [KC] CONTROLS ARE 
tH Hy n oe Fee MOR er eB yee GEARED TO FOLLOWING 
Ss X- MODE OUTIXMTR! G or FOF STE Sok ; (1) SERVOMOTOR MG301 
X-MODE IN(XMTR)E (BANC) (2) A2000 
cites Se ee ee i) a noo, eto ane 


13002 xiii aie | 
(NOTE 10} P3002 Y P3301 Y P3701 A150 IN A1000 


€ | 
—S F GROUND F>4 + _Y 
0 TONE To K4ol-5D Pp . | — oe i A 8000 MODULATOR ASSY (XMTR FREQ 
_ | vu et jéo01 SOO T {4) A6300 AND A6400 IN A6000 
pee © X-MODE OUTIRCYR) C > ps a] ro] ee are CONT LOOP) z 15) AB100 
7 a X-MODE IN(RCVR) A 2 €4—Auni0 INPUT 2 clears tad (6) ANTENNA CONTROL RELAY 
; ° 'w201/w40l 3 <7 '50Hz, XMTG t BAe — P/O $309 (NOTE 7) 
| Z P302 ty40! 4+ ' SCL atOe SPL 11. ALL PARTS NOT SHOWN 
ee ee) a E : akcactels aes Wee baat 12. STARTING IN 1975, COIL K1 1S RE- 
eer WaOAORN) jy MIC INPUT aD OFA. 2NOSTA PLACED BY WIRE AND K1 CONTACTS 
UNMUTED AUDIO” B 7 €+* AuDIO OUTPUT ; ARE CONNECTED TO K2 AND K3 
[SPA] MIC AUDIO (LOCAL) 0 8 et 
MUTED AUDIO TO LS E t 9 <= REM MIC INPUT | 13. AFTER 1982 RELAY K403 WAS MODIFIED IN 
KEYING (MIC BUTTON) C>-+}+—— = loco 1) 5MH2 MODULATED | P8301 SOME MODELS AS FOLLOWS: PIN 4 CONNECTED 
; ie 1) <b HUNT CUTOFE IMTS? Ho S TO PINS 1 AND 3 (GND), PIN 2 CONNECTED TO 
f Ee : eat a oe C PIN 2-J6204, PIN 5 CONNECTED TO 403, 
PIN 6 - A2100 AND PIN 6 - K405 


' 
I J303 


i 


I 
UNMUTED AUDIO B SHORTING SW iD 
Be ee Pere l O AUDIO & H_ASSY 
MIC AUDIO (LOCAL) D > r>23 E AUDIO 8 SQUELCH ASSY __ ae = = 
R/W RETRANSMIT E $301 12 F 
: (CLOSES 2g \ ee a ° © 0 0.e.o ie oe ? exe [i 
KEYING (MIC BUTTON} C | BETWEEN 2 { ; i 3 é 3 a . 6 a z = i ps SHORTING — 
GROUND A i_OETENTS) =] 24>4—_________ w Fr a4 242 434 2 5 6 1 = : = 
22> = 
19 m0 eB oe a a Aa a at | BG (NOTE 5) 
: 1 23 45 67 B 910 II 1213 14 15 16 17 18 19 20 24 31 2928 2) 2532 23 33 26 22 27 3034 SON P40! (24) 


44 


VZIEFRLCGCHOAMIONW, 


wZFZErFeae FT ortmoone » 


1 
: eo es z 
5c ee aes £255 fifi: — — ; 
ia ae aa 2 a ee Ne oleae 
¢ HH oS br HKEYING (MIC BUTTON) 
2 rs eee “sca [i 4 —— $ UNMUTED AUDIO OUTPUT 
| = = i] U LO-HIPWR CONTROL (REMOTE) 
See gl) S Fe a Ae [rete ee 
ze-ty = ee hae (a en ane (a B +25.5V0C BATTERY INPUT 
pty sort i ey ed aes SU eev Ge couuEN 
B 27> irae) (x ad en Ce eee Pree et ne cu neney segray 
29 QD | = c= Sa P SQUELCH DISABLE 
4 [. ILSMHze—O 6 a pees Sage ees SS] cot A-GROUND 
Lae | | = P4001 |ya001 ===! ee eee MUTING: CONTROL TO.RR A SECS UNRE 
pia aeeee =] c HUNT CUTOFF, XMTG | EE SSS eee ee) ee 
oy +16v <=] PO T pada tall CONTROL (KEYING) TO 


\ 
SQVELCH 
\ 


C €+—*> X-MODE AUDIO OUTPUT 
a ¢+—e NORMAL AUDIO OUTPUT 


C402 
2000 


(NOTE 9} 4e6cDEF GH JK LMNP 


EL4GP503 


| FO-2. RT-246(*)/VRC Front Panel and Case Assemblies 
Schematic Diagram 


Change 3. FO-2 
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n eR : 7 7 7 - * ~ ~ = ~ Zz " te a AS egret a yn re ae SS ee eee en SS SSS SS eee SSS SSS eS 8 SS 808080800 SS: : 
| A 350 RECEIVER-TRANSMITTER FRONT PANEL ASSY A400 RECEIVER-TRANSMITTER CASE ASSY NOTES: 
w4i2(vi0i_ (BAND 8 XMIT} 


1. UNLESS OTHERWISE INDICATED, 
w4l2 (VIO) 


A 6100 XMTR 
wali (GRN) (BANO A xXMIT) 


C €4—* X-MODE AUDIO OUTPUT 


A e+—e. NORMAL AUDIO CUTPUT 
aera eens ors ad 


\ RESISTANCES ARE IN OHMS, CAPA- 
WGIL(GRN) rot Ean eee DRIVER ASSY_AND A 6200 HEAT EXCHANGERS PA ASSY (NOTE 10} CITANCES ARE IN UUF. 
w407 (Gy) 1! aaa ae : DRIVER P6204. 4, 6204 A_9000 POWER SUPPLY ASSY A9400 TRANSISTOR ADAPTER ASSY 
HLS. MHz MODULATED W408 (BRN) Yt oe] TA 39002 (BS00R in oe ne ae ie a -_-_———-- 2. WAFER SWITCHES SHOWN IN EX- 
a RF INPUT > +> 4 si 12 +25.5V Gant S00; Gaal 2000 Hz PWR OSC | TREME COUNTERCLOCKWISE POS!I- 
\ 5 : ) 
K 30IP2 (VIO) K3OIP3{GRN) : oe Se v6i0l c AEG = . a NOTE) PRCEeT ASO HERWIEE PNBIeaT EO. 
ANT COAX RELAY «301 | hee BLOWER 348 i. 5 +4» KE YING MIC BUTTON 2 FRONT OF WAFER IS SIDE TOWARD 
FSpadetthasana ths delay BAND A A6O000 OSC- BUFFER ASSY (NOTE IO) G p35! 3402 W4IO(ORN' , > 6 jisz| t=} aé THERMOSTAT | > A CONTROL KNOB WAFER NEAREST 
A6300 [26400 YEO! P600I 7 49>4- (> Fesor | (BAND A) pa p28 | | Aig} +700 voe ad CONTROL KNOB IS SECTION A SEG. 
! Ne . BAND A 1 rc 7. \ Pezolsezo1 i 7 MENTS OF WAFERS ARE IDENTIFIED 
6 5 cl 1 > | Bee. OUT N= ee +2 'S@~———+— _ +275 voc Ly g BY XY. 
O O osc | /6003 P6003 —38-+—- Pr ey +5 7 -21 VDC (-14 VDC) ij ; : 
NO a 15356 NC <Oena BELLE: > S557 — P6202 | soba Pa rhe z ef + — 115, 400H2 3. (___] INDICATES EQUIPMENT 
, ' I SO <— +> 2 MARKING. 
4 -------+ ----~--- a bal ' —+>36>-+—- (BAND 8) V620! 9 3 , 
HANS SOP TS 2O.MBE ge a forse ———— + ——-s . : 4, P353 MUST BE IN POSITION FOR 
MOMENTARY PN oe ee Pe ee eee re Se bs J404 T NORMAL OPERATION. 
Taye Y —H 344+ Bot ace at + 
(NOTE 10} = —te 33+ £404 Az = 79002 fo \ 5. FEEDTHROUGH CAPACITORS ARE 
W303 (VEL) = SIDETONE:) 32-4 fF Senos ee ee BUILT INTO CONNECTOR P401. THE 
sr Oo cR40 cR405 Ket Tae VALUE OF EACH CAPACITOR IS 2,000 
: +16V (XMIT ONLY) } > 18 > =, IN645 ING45 =X eS pal UUF. 
—2 -———— oY 86eL 6. ALL RELAYS SHOWN DEENERGIZED. 
19 = rt vgs pe pee OR rar 2 rrr esr | Sp a a a 
peste i he -1 7. [BANDA | BANDS 
soi BTeeuK) nara, Se ae i = ae a 
~ 6 | 30.00-32.70 MC | 53.00-55.70 MC 
w30l (BRN) REC SIGNAL —e = CS es Se ee ay ia [| 2 ae 2 32.75-33.25 MC | 55.75-56.25 MC 
7 “—d ~~ —jo2 ze: 33.00-36.70 MC | 56.30-59.70 MC 
25 ares 36.75-37.25 MC | 59.75-60.25 MC 
© 
€354 135! 2 [id TRANSMIT RELAY +I6V REG PWR RELAY (NOTE 13) KEYING RELAY CO HI PWR RELAY MAIN OC PWR RELAY 37.30-41.60 MC | 60.30-64.60 MC 
; ' = : Ree ie el eet 3 e - 41-65-4235 MC | 64.65-70.10 MC 
Ly 6 42.40-47.10 MC | 65.40~70.10 MC 
— 6 3 
z YS, a ' z oT or so 47.15-47.85 MC | 70.15~70.85 MC 
E355 $351 pana | = sae 4 ont! 40 sO—* | OFF 47.90-52.95 MC | 70.90-75.95 MC 
LS351 a [SPEAKER] 8 oO © O 
~ 4 = | <2 5 om! 26 A fy I 8. SWITCHES ARE SHOWN AS FOLLOWS 
+ ae Soa) Soa! on POSITION 
cB35i | | ce3s2 O 17K O O 
\ i airs 24 | s351 (SPEAKER 
. , cae ae! eens IT sen(romen) | [OEE 
9 
O O O 
—————_ 9 20 K 40! kK 406 K404 S353 OFF 
c3s4  |casi Ay |c3ss == [esse AS fesse = 5 E eee ee eee eer Q £406 $354[SQUELCH OLD OFF 
7 oe SEE“ esol cen : ee ————=— 
15 $355 OPEN 
Pos! D a ee ee Sh) ca ee ee eae +25 5V 3 a: ae +16V (XMIT jz ‘ 
5 BANDA 
pose € —— Came] eat] a ire eee A ee ele ee _ 
OTe Boss f Pp 93s J 21000 vWF TUNER ASSY (NOTE 10} ai psasz] 0s35 ; H ee eae a Paes = a ee saith 
1 ee eee fe ee 2a 
dees Pe ae ae ee P LA ea y s358 BAND A 
oN ee ope TS ae = : See aren i ee | Sa 5369 5 
gone . (Motes F aio) eae 11002 S382 GFF] 14 [a ee 
XMIT SIDETONE 
MATCHING fas'sinecn waaees [lest] at 4 £358 ey af - —_- > - 9. R305, R403, AND C402 NOT PROVIDED 
qt ydetedieaes ee eee bales ar an cate “n005 2S Ss ee IRANI DOBUETION UNITS: 
BANDSWITCH 8B 8B 
GROUND C357, ca58 C358 ees te a Tt 10. (BAND) SWITCH AND [MG] AND [KC] 
L > 7Fi2000 AR 2000 AR 2,000 41.50- 64.45 MHz, a CONTROLS ARE GEAR TRAINS CO- 
= — — = Ee eee es) NNECTED TO FOLLOWING ASSEMBLIES: 
a = = = 
Ff pc OOO TTT am 2g re fe A [BAND] SWITCH IS GEARED TO 
D <7 4300! A 3000 CRS ASSY(NOTE 0) : 
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i paid Pree mone ar tan mae NASM Geeta Peas a i= 4 (4) $356, S358, AND S357 (FOR 
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TF GROUND ’F = | <T +16V XMTG --—— BAND SWITCH) 
(nota . Soaeson ones a eae ee ee | se a peek P/0 
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a P352 
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= ? AUDIO OUTPUT ' (3) A6300 AND A6400 IN A6000 
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UNMUTED AUDIO OUTPUT 8B O al i T CUTOFF.XMTG ~? £6 ee +16V 11. ALL PARTS NOT SHOWN 
MbpeDaunioab rp lun kee: Caane 7+ | i¢ x i 11 LE HUNT CUTOFF. xMTG L 
a ; see ae 4 aa ze . 
KEYING (MIC BUTTON) Cc et Ca Se ee . 15 8 ee 3¢€- a BL ACEO Gy WIRE ANE Ri CONT AETe 
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C365 — 8 . 
} 2p00 | 2,000 A ot yt D AUDIO & SQUELCH ASSY __ =. ne —_ EON 
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| T ‘i 10 >4}-_______ N F—O—O R 
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1 PSO) B +25.5V DC BATTERY INPUT 
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2 es Ge Ge P—S——O-— P_ SQUELCH DISABLE 
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ws Saat aie = t L- -—_—— -- tI —O D MUTING CONTROL TO R-442(%)/VRC 
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| FO-3. RT-524(*)/VRC Front Panel and Case Assemblies 
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| = x 
= GRD = 2 = i 
x= O bo wf 
= ¥ 2 ° 
al > 
0 1 
_— kb 
<= 
/| = 
a a 
a a 
GRD 


WHT — YEL 


Baas 
ieee i WHT — GRN | 
oan — 
4 
fern | 


| 
> 
et a es a a es 
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Hsia pp ae a nee =} | /8 wg 
405 213 ii a Bera tlalol 4 ‘yy 
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NTO o 2 
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" NOTES: 
oO} m1 Oo : 
9 a} 2| 7 = 
za] =| o G5 CR405 1, THE SMALL NUMBER ON EACH WIRE 
i} y} = > > (ADJACENT TO THE COMMON OR BASE LINE) 
e| | | 4 PT CORRESPONDS TO THE LARGE NUMBER ADJACENT 
z S| =] E TO THE STATION TO WHICH THE WIRE RUNS. 
O 
O = 2 
LY | OM nm Oo mf 9 9 GRD \ 2. — —— DENOTES COMPONENT ON OPPOSITE SIDE OF ASSEMBLY. 
= lind 2345 67 8 me . 
—] az 3. BS} DENOTES TINNED, ANNEALED COPPER 
~ w408 BRN NED, 
rm 2 ig i = TO J6002 WIRING INSULATED WITH SLEEVING. 
c 2 
c 2 Q 
i ° o} 514) > c| & g w 2 fo) ~9 4, PT DENOTES PIGTAIL LEAD. 
= bE > >} ofc] o | > of 
=| Z)z as02 Pay ty 3 ees ee [ek | BLK oz 5. C + DENOTES SHIELDED CONNECTION. 
Fle] = al ajsle| sles] of] 3] al lel el al ole 
- ise] — = = n ” 
a 3] a] 2] 3/2] = >| = a} 2] 3| 3 a} = 6. A94Q0A ASSEMBLY REPLACES A9400. 
= eo] -| t+] of of + wo] ©] S| oo} wf o| © al = GRD EL4GP505 


FO-4, Receiver-transmitter Case Assembly Wiring Diagram 
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rte welet ol" 
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S WHT-RED 6 


YY | WHT-RED6 


7 


WHT-8LU 


[ WHT-RED I6| 
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| 50 : 
CEN 
CR3OI x R303 


NOTES: 
|. THE SMALL NUMBER ON EACH WIRE 
(ADJACENT TO THE COMMON OR BASE 
LINE) CORRESPONDS TO THE LARGE 
NUMBER ADJACENT TO THE STATION 
TO WHICH THE WIRE RUNS. 


2.68 DENOTES TINNED, ANNEALED 
COPPER WIRING. 


3.851 DENOTES TINNED, ANNEALED 
COPPER WIRING INSULATED WITH 
SLEEVING. 


4. PT DENOTES PIGTAIL LEAD. 


PTI DENOTES PIGTAIL LEAD 
INSULATED WITH SLEEVING. 


6. CO- DENOTES SHIELDED CONNECTION. 
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FO-5. RT-246(*)/VRC Front Panel Wiring Diagram 
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0 i c CORRESPONDS TO THE LARGE NUMBER 
a oe $359 ADJACENT TO THE STATION TO WHICH THE 
; WIRE RUNS. 
2 ; a fv 2. BS DENOTES TINNED, ANNEALED COPPER 
GRD ay P PT f ' 
5 BLK (0) <)) { REDO \ WIRING. 
$352 he 
$35] £359 £358 S000 Gane 3. @SI DENOTES TINNED, ANNEALED COPPER 
DS WIRING INSULATED WITH SLEEVING. 
4 BRNO 
4. PT DENOTES PIGTAIL LEAD. 
WHT- GY GRNO 5. PTI DENOTES PIGTAIL LEAD INSULATED 
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BLK ORN 6. C2 DENOTES SHIELDED CONNECTION. 
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FO-6. RT-524(*)/VREC Front Panel Wiring Diagram 
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eS ae ee a SS Se ae 11.5MHz to A8300 


wio2 vio)" ral ie Ga) in XMIT only = Signe since Ce] 
FROM > AMPL 
RECEPTACLES P1003 01503 J1004 , P1004 
(30,00 TO 75.95 MHz) | LOCAL c~ w202/W402 
c1402 $ R1405 Fins OSCILLATOR — ce {GRN} TO 
| 4,700 3,900 C1410 (41.50 - 64.45 MHz) ied A3000 
ro Sa San SECOND AF A ie | | Cy) Sas suey 
RS Sod ages gee a eer ry ap ne ayes ant R1407 a 
(SEE NOTE 4) ww, 
1207 = ie C1501 
150 FIRST RF AMPL | C1405 | 08-45 C1508 
| | 1,000 
C1503 
| = 5.1501 11502 510 | 
CR1501 
CR1401 sore | 
| | 1N3550 | | 
P1502 C1507 C1512 = 
8 | he — 1,000 
cor 4,700 " lg | 
4,700 Q1502 
| J1015 dae 2N5028 | 
R1411 SS 
16 | E100) R1514 R1510 BUFFER 
CR1301 22K 2,700 1603 AMPL 
0 
1N355 R1408 R1410 \ 
270K 300 % ©1509 | 
| = = 1,000 
= ‘ 
TO ON eS ie ee eS ie le ie ae SSS St et ee en eat ee eee ere de deel Sheet el a TORN Se eee St eke te ee ooh ee eh a ee ee co oe th es oo Oe oe So een Ie ee le E Raa tee es SSE 
[KC] CONTROLS 
- coieteatetenieate ieettatententietedts Hulk's = 
KEY 
2 1 2 3 4 5 
eee, ee eC mm eee eee eC —_— ee la“ eee. 
MAIN Sodas oe oe oe 
CIRCUIT NOTES: 
BOARD 


1. UNLESS OTHERWISE INDICATED RESISTANCES ARE IN OHMS, 
CAPACITANCES ARE IN PF. 


.(__] INDICATES EQUIPMENT MARKING. 
. KEY DENOTES NOTCHES IN THE CONNECTORS. 
BAND] SWITCHES $1101, $1201, $1301 SHOWN IN [A]. 


. TERMINAL DESIGNATION NUMBERS FOR CONNECTORS ARE 
ARBITRARY AND DO NOT APPEAR ON EQUIPMENT 
FOR JACKS J1006 THROUGH J1011. 


. CR1001 AND CR1002 ARE MATCHED PAIR OF IN751'S IN SOME SETS. 
7, R1001 1S 40 OHMS WHEN FILAMENT REGULATOR IS NOT PROVIDED. 


+6.3V DC | 
c1009 8. THIS SCHEMATIC DIAGRAM IS THE LATEST CONFIGURATION OF THE 


(SEE NOTE 7) 


CR1001 CRt002 
1N3558 1N3558 
| ZENER ZENER 


R1001 
120 


go 2 wn 


| (SEE 


ae +25.5V DC a) | Lard 
+105V DC | ) |NoTE 6) 


_ PAC - 4 ae 


CR 1003 
T A 1N3558 * 
ZENER 


POWER 
osc 
(1K Hz 
SQ WAVE) 


o 


+10.3V DC 1UH 


CR1601 
1N3550 


EQUIPMENT. REFER TO THE EQUIPMENT DIFFERENCES PARAGRAPH 
FOR INFORMATION ON THOSE COMPONENTS MARKED WITH (*)} 
WHICH ARE USED IN PREVIOUS PRODUCTIONS OF THE ASSEMBLY. 


CR 1602 
1N3550 


ree Qi002. FILAMENT 
2N1479 REGULATOR 


P 
FL1001 (P1002) J1002 J1005 (P1005) 
01001 
2N718A 1N968B 
N 


| | > ae. oe te w303 (YEL) TO 
SIDETONE RCVR 
| hae. ZENER | Ne Y ii Be Ba FROM IF AMPL 
10 | 4) | o ote so ‘ABA00 (FL4001) 
a oO ™~ (SEE i (w201/W401) 
= 4 co2 = > = 
| Dia ° & 3 note| 98 (BLU); 
ae 1U = 8 Be 11.5 MHz ABOVE 
th 9) rg : 
| (THIS CIRCUIT NOT PROVIDED = | $ oF LOWBAND OR 
SN ee ae at Ye Se en ng |__ _IN A1000 OF R- 442/VRC_ =| STRAP a2 BELOW HIGHBAND 
BL aS a a A as EL4GP508 


A VHF Tuner Assembly A1000 Schematic Diagram 
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SF INN) A agian ee Re atte deh UR a a ete et ae Tee net SE ee Ee A Me Silt he Best hen sgh Wale Wie a 
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MAIN 

CIRCUIT 

BOARD 
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GEAR TRAIN 
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CR1303 
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(SEE NOTE 4) 
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* CR1302 ~ : 
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Se Reha 8 ee | Se AIBOO,© eo ee en 8 re Sire et a SS SS 
BUFFER AMPL [D] {NOT USED) C1506 BUFFER AMPL 
71402 ) 5 
P1003 


ee | LOCAL phic eh oe w202/w402 
2N499 0 
R1405 Aas ee ods | OSCILLATOR C—) <— (GRN) TO 
3,900 TOK 2 1410 (41.50 - 64.45 MHz) 3000 
\AK . 4,700 | Cy R1506 $R1507 
& f 01501 C ) 820 120 =_—_— 
R1407 C1505 2N2200 
3,900 : ; 
| C1508 
R1409 | 1,000 
3,900 
= 4 11501 | 
MIXER ; | CR1501 
1N3552 | 
cR1401 | 
1N3550 | 
. P1502 C1512 = 
C1408 | | — C1507 arte 
C1407 4,700 “a ar : 
4,700 01502 
| ais (+ 2N5O2B | 
R1411 
8 | E1012 R1503 R1514 R1510 BUFFER 
AMPL 
C1511 6800 22K 2,700 T1502 | 
a 18 
| : 
\ 


NOTES: 
. UNLESS OTHERWISE INDICATED RESISTANCES ARE IN OHMS, 


= 


+6.3V DC | CAPACITANCES ARE IN PF. 
ees a Saad 2. L___] INDICATES EQUIPMENT MARKING, 
[ CR1001 CR1002_ ‘| 510 3. KEY DENOTES NOTCHES IN THE CONNECTORS. 
1N3558 1N3558 
| peeen gees lace 4. [BAND] SWITCHES $1101, $1201, $1301 SHOWN IN [A]. 
| NOTE 6) CR 1003 5. TERMINAL DESIGNATION NUMBERS FOR CONNECTORS ARE 
1N3558 * ARBITRARY AND DO NOT APPEAR ON EQUIPMENT 
id ZENER FOR JACKS J1006 THROUGH J1011. 
_--- ee eau ee + | 6. CR1001 AND CR1002 ARE MATCHED PAIR OF IN751'S IN SOME SETS. 
= 7. R1001 1S 40 OHMS WHEN FILAMENT REGULATOR IS NOT PROVIDED. 
C1009 8. THIS SCHEMATIC DIAGRAM IS THE LATEST CONFIGURATION OF THE 
1,000 R1007 EQUIPMENT, REFER TO THE EQUIPMENT DIFFERENCES PARAGRAPH 
=  1MEG FOR INFORMATION ON THOSE COMPONENTS MARKED WITH (*) 
+ ae | WHICH ARE USED IN PREVIOUS PRODUCTIONS OF THE ASSEMBLY. 
(P1002) J1002 J1005 (P1005) i ie a ag 4 
(NOT USED) TO 
RCVR 
IF AMPL 
(FL4001) 
(W201/W401) 
(BLU); 
11.5 MHz ABOVE 
LOWBAND OR 


BELOW HIGHBAND 
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Bf 0-8. VHF Tuner Assembly A1000A, Schematic Diagram 
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: OND IF AMPL (5.60 OR 5.65 MHz} 
tO - —____ 5300 CRS OND MIXER] (—-— — -- —_ -- ——__--- ND 1 
se mie -- -- A3300 CRS 2ND MIXER te301g [AS400 CRS IST & fone 
eae ai A3200 CRS BAL MIXER f resol FL 3003 |TP30O : _— | ia 
] 


ieee a BALANCED MIXER ae ee! SECOND MIXER eee 
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56 032 - 
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! ouT 
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(41.50 TO 12008 AN G-ea 8 (85 maz) sii 
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TP3008 
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il 33001 
| j (P3001) 
| l | | 13301 TEV OC NG e— +16 VOC INPUT 
ee a aa DELAY RELAY COIL 
-+- anne yae =e = qT AS SNOTE: SI THRU GEAR F @— +/3VDC FROM A2100 
tt. = aw LRAIN TO ERROR SIGNAL 
+16 VDC pee ano [KC] H ——® ERROR SIGNAL CORRECTION 
ee a Soom SONTROLS TO OSC AI500 


OSCILLATOR FREQUENCY AND A 5.60-MHz 
REFERENCE OSCILLATOR FREQUENCY. 

5: RELAY K300I SHOWN DE-ENERGIZED 

OPERATES (FOR 1/4-SECOND) ONLY WHEN POWER 
IS TURNED ON OR [MC] CONTROL !S CHANGED. 


6. DIODES ARE MATCHED 
| 


V:IO3(ORN) 


isso ee fice Le 


(NOTE 8) 


(46.85 TO 4775 MHz) W203 (BLK) 


a eo et = > — 
Paeuor ot oo — — er \ = ! 
C3101 al fieeseni ¥2001 \ S2001a t y2006 | e—< TP 3002 | P = 
\ , : TP30I5 | SN Y2IGa | 47,750MHz (] H 46.a50mmz) ' 
T: . 
CR3I02 c3i07 —CR3I03, 3108 | RPO ION Yel T 1 y2002 ¥2007 aie 
IN4148% 1000 IN4148 1,000 \ 1 |a7.650MMz — ke 46,950MH?| TIME 
= | \ | RELAY 
¥2003 ¥2008 NOTES 
| MS Pete IK? o—] i some | (NOTE §) K3001 | 
| R310 NS Rare oe, 7 | UNLESS OTHERWISE INDICATED ALL 
1 | y2004 \ ¥2009 jo ‘ : 
\ | 147, 450MHz {HK {] ‘47, SOMHz co eG ESISTANCES ARE IN OHMS. ALL CAPACIT 
| (1-12 MHZ) 4 | eo ANCES IN PF. 
i = lene ¥2005 Y2010 ; ' pennies y 
LOW | |a7, 350MHz _—-| 47, 250MHz he on 2 (UU INDICATES EQUIPMENT MARKING. 
PASS ' 3. DIODE IN3$59 1S A MATCHED PAiR. 
FLTR | ' | 4. SWITCH S2001 SHOWN IN POSITION FOR 
Cees Te RSi02 | | ; ; USING 46.950-MHz INTERPOLATION 
t 5d on 
ZENER seo 7 Ne | 


r 


+P3007 rP3006 [A3600 CRS HUNT DISCR| 


ae Ea Heit ope Se ee Ge eee lis POOCeRSSPRASE ISCR [pS epg ee 
hey [ «13008 BUFFER AMPL # er3601 HUNT DISCR CoauPihe NETWORE GL 37 
AP 9366 2k 
| . 
T 


7% THIS SCHEMATIC DIAGRAM IS THE LATEST 
CONFIGURATION OF THE EQUIPMENT. 


CR3602 


REFER TO THE EQUIPMENT DIFFERENCES 


ARE USED IN PREVIOUS PRODUCTIONS OF 
THE ASSEMBLY. 


8. GROUND CONNECTION |S MADE THROUGH 
MODULE MOUNTING SCREW RECEPTACLE. 


9 TRANSISTOR TYPE 2N499A (GERMANIUM) HAS 
BEEN REPLACED BY TYPE 2N2907A ( SILICON ). 


| 10. C3505 1S 8PF WHEN Q350I IS TYPE 2N2907A. 
| 


IN4198 3701 
R37I9 = (P3701) PARAGRAPH FOR INFORMATION ON THOSE 
| 180 T K 
ne TP3004 COMPONENTS MARKED WITH (%) WHICH 
Lae 7 C3609 
IN OU oe 8 


OR 


IVER AMPL 
03701 


5.65 MHz) 


L3701 
IMH 


4 
C3713 aS 


se MET Ste 


K CR3701 
ae = IN4I48 


IN4148 


CR3603 | 


(NOTE 8) 
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FO-9. Crystal Reference System (CRS) Assemblies A2000 and 
A3000 Schematic Diagram 


FO-9 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


TP3011 ("FL3003 | 13010 JA CRS SECOND MIXER. SECONDMIXER ~ | 


IN OUT, 
4 


AS400A CRSFIRSTANDSECONDIFAMPL sss 
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CRS 460 2N2907A 2N2907A 
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| ae | PASS | R3401 | TP3009 1. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, 
wien pass| FILTER 2700 [Fi300a 1 CAPACITANCES IN PICOFARADS, INDUCTANCES ARE IN 
PeTER 3401 MICROHENRIES. 
0.01 UF 4 IN| OUT 2. ((__J INDICATES EQUIPMENT MARKING. 
3 3. SWITCH $2001 SHOWN IN POSITION FOR USING 46.950 MHz 
= = CRS INTERPOLATION OSCILLATOR FREQUENCY AND A 5.60 MHz 
CR3301 5.625 MHz REFERENCE OSCILLATOR FREQUENCY. 
1N4148 
BANDPASS 4. RELAY K3001 SHOWN DEENERGIZED OPERATES (FOR 1/4-SECOND) 
FILTER ONLY WHEN POWER IS TURNED ON OR CONTROL IS CHANGED. 
(SEE NOTE 5) 5. GROUND CONNECTION IS MADE THROUGH MODULE MOUNTING 
2 SCREW RECEPTACLE. 
= CR3201 
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R3209 
P3012 2 82 ; eS ey Se 
+16V ab (SEE NOTE 5) 
— 5.60 OR 5.65 MHz C «@— +16V DC INPUT 
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(PAMPLANDLIMITER. ~~ TP3007 TP3006 ~[A3600ACRSHUNTDSCRM———<“C—i~=<‘“‘“‘:S;*;:*”*””””OO”O”O~O™!OUUUO eS eee eee ee eC 
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= ay i | 7 csr 
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— = L 
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5 
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FO-10. Crystal Reference System (CRS) Assembly A3000A 
(Silicon) Schematic Diagram 


FO-10 


04101 
2N502B 


= 04102 
| | 11.5 MHz CRYSTAL | SNoseE og 


FILTER 
apaoi seeps TP4009 cain 
11.5 MC INPUT | | 20 
FROM VHF TUNER 
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1000 THRU 
W201/W401 = = 
(BLU) = 
| | 
| | 
| TP400R 
| 144200 RCVR 3RD, 4TH, 5TH, IF AMPL LIMAND DISCR __ a Few ts ene hg ee ON ge ee ee ee gage SS — => —S Ss Ss ————  — SSS = 
' ¥ 5. 4 FOURTH IF AMPL HUNT CUTOFF DET 
: FIFTH FF AMPL 
64205 C4208 ca214 
04202 04203 
? 1,000 2N2208 (\— ene 2N2208 (1 
THIRD IF AMPL cR4201 
| I C4203 1N4148 
; 1,000 * 
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R4209 
T4201 pa 
5 
| 4201 
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4 
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| 
HUNT ra eee ip aaaaas Sg ei we aie 
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VOLT TO 
asao0 |“ -- E TP4002 


+16V —ge--— <@—— AUDIO AND 150 Hz 


A4300 RCVR AUDIO AND SQUELCH PRE-AMPL 


uP--- F 


R4306 R4307 
3,300 220 


AUDIO THRU TP4007 
X MODE RECEP 
TO AS100;.150 Hz }=@l--- C 


THRU K401 TO 


QO 
n 
& 
3 
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A5200 TP4003 | C4304 
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20V 
3 
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AS100; |= -- A 
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THRU K401 


TO A5200 | = 


CR4205 
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VRISTAND2NDIFAMPL ~=~———O~CO.COCPYRSTUFAMPLOOO™O™~™”””C—~—~”:”CCNSECCNNDIFAMPLOO™O™~<“—s‘“i‘“‘<; COO | 
ee SECOND IF AMPL rake 


Ra113. | TP4005 50 KC CHAN 
18 OPER 


TP4004 
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(REVERSIBLE) 
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| 

| FILTER 
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| | 
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TP4001 | 
—- | 
JUMPER pa nine R4221 

LIMITER £4201 6 3,300 \ 

04204 | 

2N2208 (~~ | 
\ Ae R4218 T4206 | 

15K ; 

C4223 | 
ae T4205 | 

14207 
C4222 at ! | 
‘ = = 
16 UH = CR4203 
1N3564 

(SEE NOTE 5) 
ca = + | 

0.01 UF DISCRIMINATOR I 
i a a SC ~~ 1 | 

TP4006 


NOTES: 


1. 


UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, 
CAPACITANCES ARE IN PICOFARADS, 


. I INDICATES EQUIPMENT MARKING. 


3. SWITCH $4001 SHOWN IN [NORMAL] POSITION. 


. THIS SCHEMATIC DIAGRAM IS THE LATEST CONFIGURATION OF 


THE EQUIPMENT. REFER TO THE EQUIPMENT DIFFERENCES 
PARAGRAPH FOR INFORMATION ON THOSE COMPONENTS 
MARKED WITH (*} WHICH ARE USED IN PREVIOUS PRODUCTIONS 
OF THE ASSEMBLY. 


. IN LATEST PRODUCTION, C4224, C4225, C4226, AND C4227 


ARE PROVIDED WITH TEMPERATURE COMPENSATION PER 
SPEC CC30SH300J, AND R4219 AND R4220 ARE 22K, TO 
PREVENT DRIFT FROM 11,500 MHz CROSSOVER FREQUENCY. 


TM 11-5820-401-34-2-2/0967-LP-432-3030 
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FO-11. 1F Amplifier Assembly A4000 Schematic Diagram 
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0.01 UF 
C4205 AMPLIFIER- 
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L4102 
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11.5 MHz 
CRYSTAL FILTER 
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si 
| ik 
WIDEBAND | 
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es Saar J 


| TP4008 


11.5 MHz FM 


TP4006 


04301 
2N2222A 


2N2907A 


R4307 


Q4303 
2N2907A 


TP4007 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


NOTES: 


1. 


UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, 
CAPACITANCES ARE IN PICOFARADS, INDUCTANCES ARE IN 
MICROHENRIES. 


[| INDICATES EQUIPMENT MARKING. 


. SWITCH $4001 SHOWN IN [NORMAL 


. RESISTOR R4202 IS DESIGNATED R4204 IN THE 


A4200B MODULE AND ITS VALUE iS I5K 


. IN THE "B" VERSION, A4100B CONTAINS 1ST, 2ND AND 3RD 


IF AMPL, WHILE A4200B CONTAINS iF AMPL LIMITER AND 
DISCRIMINATOR PER ECP 173 R2, 23/07/86. INPUT AND 
OUTPUT REMAIN CONSTANT. 


J4001 
(P4001) 
H +16V DC 
| 
8 
| 
F )GROUND 
D 


NORMAL 


NORMAL AUDIO TO A5100A; 
150 Hz THRU K401 TO A5200A 


X MODE AUDIO THRU X MODE 
c RECEPTACLE TO A5100A; 150 Hz 
| THRU K401 TO A5200A 


E HUNT CUTOFF VOLTAGE TO A8400A sg acpsis 


FO-12, IF Amplifier Assembly A4000A (Silicon) Schematic 
Diagram 


Change 3 FO-12 


————_ SS ee 
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| | AMPL = 15U egivr 
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= i} 
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THRU K402 j af H 1S 3 , ee . 2 : TP5005 
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I ' i 
| telat) ger ee eae, NR SR RA SERS TP5002 
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! pee Se een L<e <4 eS Cn tee 
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l +25.5V DC INPUT ee ne +E5V DE TPSOI0 ; 
| RECEIVED AUDIO INPUT FROM 24300 —e—1-<i2 TPSOI3 TP5004 aici 
| OC SIGNAL THRU SQUELCH SWITCH IN [OLD ON | y ee | : 
! To a2z100« ; <3 
| 
| FIXED AUDIO TO AM-1780/VRC a 
| TO K5002 | { NOISE RECT | 
| —-— o-—<X15 (1150 Hz OSC) (NOTE 4) ‘5 
| £0 UNMUTED AUDIO OUTPUT —~—}<i6 | aa CR5203 | 
| RECEIV UNMU U y | | | IN347 78 | 
! +16V DC INPUT —®—+~<17 i DC AMPLIFIER FoR [OLD ON} 
I I 5205 
| RECEIVED MUTED AUDIO OUTPUT eee ra \ Pe 
ee —— Sa a — fats 
| 


FROM A5300 THRU 
SQUELCH SWITCH TO 
Q5202 AND Q5204 


ON TRANSMISSION 150 Hz THRU SQUELCH 
(NOT [OLD ON]) AND A8S00 TO A800 
5 


ON RECEPTION, SQUELCH TONE INPUT 
(ISOHz OR NOISE) FROM A4300 


85203 EMITTER 


56x |5OH2 TONE RECT 


CR5202 OLD}, 
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THRU [SQUELCH 


SWITCH ([ON)) 
TO ASOOO 
a eS es 
1 
: XMIT 
7 ‘ 
R2101 } 
270 | REC 
AN- >3> 
Be | 
f] P/O 
We — 2 ras 
R2103 R2102 
680 1K | 
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+16V DC 


2N335 Q210) 


2N328AM 


CR2103 
INTS2A 
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CR210S CR2i04 
IN695) IN645 


5K 
C2102 
6BUF 
—— al ) 
C2103 
.OIUF 
- }F $ 
C2104 CR2I06 
pave IN6S5 
ee di Pt—_+ 
R2109 R2108 R2107 | 
680 18K 33K 
€ WANN, 
| 


Q2103 
2N328AM 


3,300 IN645 2N32BA r-<7 
FOLLOWER 1 
Q5202 + 
I 2N328A R5i207 TO 
' | >5> 1h $301 IN 
aa Sane. cs2i0—| RT-246(%)/ 
\ 7 3,300 1 SUF VAC OR 
c5304 — 65306 | $355 IN RT- 
| Pee i | 3,300 047UF 524(4)/ VRC 
R5216 | 
180K (MOMENTARY) 
! OPERATION 
23eC-4 AT POWER 
€ { 2 TURN ON 
| | — — —___. _— ~-H AND ON 
t<s2 IN SOME SETS. MOF fc) 
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——lx33c : 4 1S AS FOLLOWS: CONTROL 
ae 
—<22 TPSO08 ~—sRS2IB@--- | 
<x a7e TP5OI2 (ISO0H2 ON XMSN) CR520! 
-Keoe 
—<34¢1- 
= a ee Te es Ee Shae pet re att Sy as = _ bs: a 


R2104 
| 10 
| 48 
iN645 
RT2101 
500 
| 9403 
VOLTAGE 5> 
REGULATOR 
Q2102 


6> 4 |. tisv oc 10 


MODULES 


NOTES: 


V UNLESS OTHERWISE INDICATED, RESISTANCES ARE 
IN OHMS, CAPACITANCES ARE IN PF. 


2 DENOTES EQUIPMENT MARKING. 
3 RELAY SHOWN DEENERGIZED. 


4 ACIS AS 150 Hz OSCILLATOR ON TRANSMISSION, 
AND (WITH NOISE/TONE RECTIFIERS AND DC 
AMPLIFIERS) AS 150 Hz OR NOISE AMPLIFIER 
OURING SQUELCH ON RECEPTION. 


5 THIS SCHEMATIC DIAGRAM IS THE LATEST 
CONFIGURATION OF THE EQUIPMENT. REFER TO 
THE EQUIPMENT DIFFERENCES PARAGRAPH FOR 
INFORMENT ON THOSE COMPONENTS MARKED WITH 
(*) WHICH ARE USED IN PREVIOUS PRODUCTIONS 
OF THE ASSEMBLY. 


6 GROUND CONNECTION IS MADE THROUGH MODULE 
MOUNTING SCREW RECEPTACLE. 


13.5V DC TO 
8> © K 3001 WINDING 


WHEN S301 OR 
$355 OPERATES 


EL4GP516 


i FO-13. Audio and Squeich Assembly A5000 and Voltage Regulator: 


Assembly A2100 Schematic Diagram 


Change 2 FO-13 


AUDIO AMPLIFIER 


C5105 
R5IO1 R503 cRSIOS _ 
1 \ FL500! \ | 2700 60 soe IN645 
TP5OI3. I AUDIO FILTER R53 Qsio2 R55 7800) 
LOW-PASS | 68 2N2222A,<9 100 AUDIO OUTPUT 
Se coe { ) pee TRANSFORMER 
INI = SM-C- 
BUF Neue *LC5104 E 318069 
oA ff’) gsio1 ne 7 1SUF R58 ak 
+ bay /2N2907A TTER 
RECEIVED AUDIO FROM A4300A-e— 12 < S104 faite L einer (“) re 1507 | | 
AUDIO 20 ! IN645 - Q5103 | 
R5IO5 tlcsio3 — SRBIIO Neas- adc Sol uF ae | 
FIXED AUDIO TO AM-!780/VRC—~* 14 “ Lt 2200 iB UE 15K Bsa nei hh . atk 
68 
| ; R516 
— -- — — — DEGENERATIVE AC FEEDBACK ____ —19¢) ourlt  crsios °° csi08 |] 
aan 1 C5109 IN645 e OIUF = 
\ ! 3300 
' AUDIO aS Wy = : 
oN ings: os rye ee ee : <<, —_—_. d res © 6—-O 
02 ) = A See a _— 
ae MUTING GND FROM ASSOCIATED EQPT-»- 4 <! 2711 13 3 2 10946 Le 
FIXED BIAS : 
| Den ig ae ae ae ten ge Rate rw cece Ne a ee —~ 5&4 
ee eee [Sa sgt TP5009 er 
i TP5002 
RECEIVED UNMUTED AUDIO OUTPUT—- 16 <4 a 
Zea Rae) 
PES Dormers VTS eee ed care 75003 
RECEIVED MUTED ALND CUTRUT—=- 186 ee = 
REMOTE SQUELCH DISABLE~*- 9 <+ L . 
' 
IN RECEIVE (UNSQUELCHED), GND TO[CALLJLAMP AND RETRANSMIT LINES—=- 10 <; Hy 
+16V DC FROM [SQUELCH] SWITCH IN ~ 7G : 
+16V DC INPUT 17 a 
= t 
ae ' AS5200A RCVR SQUELCH AMPLIFIER (NOTE 6) es 6 ee 
27 <— (NOTE 6) 2 
=e z AS300A SQUELCH FILTER 5 
34<-— joie 
——- 24} 7 1—+-<B 
(C5306 5304 C5301 
7h : essor a 
ae Cac scan or Tele 
— 29 <4+—________ 9.1V 
! R5304 5.6V 
= s ee ai . 
26 TONE ! 
| M38510/ R5226 R5228 
PARALLEL TWIN-T R5305 K RE”. 
CONNECTIONS THRU | 8K i0102BIx mses [os 12K 560 Be AY 
ee een ne Se : - aaa ae oa A5219 R522 OND2 oa 
21 3 R520! ¢5201 8202 R520 erm O : 
1 1800 b TUE CRS203 ASeil 5600 560 {r- 
\ JUF, 8, |: IN4I4B 27K NOISE ae ree a) 
A — AWA 
as C5303 2 ED. ieee ee 206 RS216 oe VOLTAGE R5222 
| | .O1UF R5202$ R5204 eal 1000 Ss OF he COMPARATOR RS218 3300 
23 ' 2 470 {2OK i]: ik M38510/ 10K 
| + = OF : 23828, iP Se rTON gs20s z 
IN RECEIVE, SQUELCH TONE INPUT (150 HZ OR NOISE) OR RECEIVED AUDIO-—— 33<¢! TPSOi2! noise (Xk AY TONE RS2I7 N29070 
FROM A4300A. IN TRANSMIT, 150 HZ FROM P500I-32 (THIS SHEET). ; i DISABLE DISABLE 
IN TRANSMIT ONLY, I50-HZ TONE TO Los 
ABIOOA AND TO P5OO!-33 (THIS SHEET) 32<7 A Seren ee + 
aa 1” tego an rn - 
a K 4 
SQUELCH CONTROL THRU | coue, oy CONTROL oe | $180 eee eane = cRSz08 RS223 10K 
SQUELCH | SWITCH ; (NOTE i ae OR 7300-HZ NOISE IN6G45 (000 
! (N645 oa 
2< 
| i a a 9 id =. 


UN MUTED 
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8 >—»— WINDING WHEN S30! 
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TO S301 IN RT-246(#)/VRC OR $355 IN RT-524(#)/VRC 
(MOMENTARY GROUND ON MOVEMENT 
OF [Mc ]CONTROL) 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


NOTES 
1. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS 
CAPACITANCES ARE IN PICOFARADS. 


2. [_______] DENOTES EQUIPMENT MARKING. 
3. RELAYS ARE SHOWN DEENERGIZED. 


4. US201 IS A 150-HZ OSCILLATOR OURING TRANSMISSION 
AND AN AC AMPLIFIER DURING RECEPTION. 


5. GROUND CONNECTION IS MADE THROUGH MODULE MOUNT 
ING SCREW RECEPTACLE. 


6. SILICON MODULE A5200A OR A5300A CANNOT BE INTER. 
CHANGED WITH GERMANIUM MODULE AS200 OR AS5300, 


RESPECTIVELY. BOTH MUST BE SILICON (A5200A WITH 
A5300A) OR GERMANIUM (A5200 WITH A5300). 


EL4GP517 


i- 0-14. Audio and Squelch Assembly A5000A {Silicon) and 
Voltage Regulator Assembly A2100A (Silicon) Schematic Diagram 


Change 2 FO-14 


N 


NOTES: 


UNLESS OTHERWISE INDICATED; 
RESISTANCES ARE IN OHMS, 
CAPACITANCES ARE IN PF. 


- [7] INDICATES EQUIPMENT MARKING 


SWITCHES SHOWN IN |BAND Al POSITION 


. IN SOME SETS, 6 COLOR-CODED, TEFLON, PUSH-ON 
TERMINALS HAVE SEEN ADDED TO FACILITATE MAINTENANCE. 


VOLTAGES SHOWN (EXCEPT +25.5V AND ti5V) SUPPLIED BY 
POWER SUPPLY A9000 DURING TRANSMISSION 


_ THIS SCHEMATIC iS THE LATEST CONFIGURATION OF THE 


EQUIPMENT. REFER TO THE EQUIPMENT DIFFERENCES 
PARAGRAPH FOR INFORMATION ON THOSE COMPONENTS 
MARKED WITH (3) WHICH ARE USED IN PREVIOUS 
PRODUCTIONS OF THE ASSEMBLY. 
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a FO-15. Driver Assembly A6100 and Power Amplifier Assembly 
A6200 Schematic Diagram 
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FO-16, Master Oscillator Assembly AG300 and Buffer Amplifier 
Assembly A6400 Schematic Diagram 
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FO-17. Master Oscillator Assembly AG300A (Silicon) and Buffer 
Amplifier Assembly A6400A (Silicon) Schematic Diagram 
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FO-18. RT-246(*)/VRC Servosystem A7000 Schematic Diagram 
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FO-19. RT-246(*)/VRC Servosystem A7000A (Silicon) 
Schematic Diagram 
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FO-20. Modulator Assembly A8000 Schematic Diagram 


FO-20 


[ABIOOA XMTR_II-SMHZMOD] —_—— —— [As200A_XMTR PHASE DISCR] | RING MOD 
SSS DRIVER 8209 DRIVER 
aszo! 30 6202 
R103 RSII0 ReNA T8201 2NS251A T8202 78203 2N3251A 
I1.5-MHz OSC | C8103 10K 27K 68K AP 5 
| 1,000 c 
aio! c8201 
NOTES: | oD T8101 i eat C8108 Coie eo cans XTAL DISCR 270 C8205 1 CRe203 aaeis 
1. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, CAPAC- \S 4) -39 UF 4,700 56 IN4I48 | tg204 430 
ITANCES ARE IN PICOFARADS, INDUCTANCES ARE IN MICROHENRIES. ' SECOND BUFFER AMPL catia = epee he 
FIRST BUFFER AMPL hos ace RE204 1 cezi2 
2 GROUND CONNECTION 1S MADE THROUGH MODULE MOUNTING eles ae 2N3251A f has | 6,800 330 
2 c8io9 RBIIt Si R85 | R8201 Re2N Wig 
IS THE EARLY VERSION OF THE A8500A, THE LATER VERSION 
. \NCORCORATES MODIFIED CIRCUITRY TO FILTER 400 TO 800 Hz | eee 1,000 270 68K 450 
SQUEAL PRESENT OURING CERTAIN MODES OF TRANSMISSION. = Ralls 
| R8IO6 R807 R8108 R8I09 1,500 CRBIO4 R8205 
820 1,500 5,600 220 Cail IN4148 C8203 47K 
wee 3,300 R8206 
cReIo! RBII2 R203 
RBIS CREIOS 68K 
eee 1000 220 IN4148 ne 10K 
RBIIG | 3,3 
| 47K i 
i i, 
C8107 or 
CsiO7 8201 = AUDIO MODULATION AND 
AUDIO AND I5OHZ a — | OC CORRECTION SIGNALS 
2 4 == ae a —— =—— eo ee 3 j = a | —— =—— = 
nswnz em 2 (Note 2) (note 2) 2 
TPB005 - = 
v800! 
(PB00!) bi aoe TPa004 
(NOTE 3) A8400A XMTR HUNT GEN TPSOO! 


+16V FROM K403, XMIT ONLY -———#———-—< | oe era 
2 
150 Hz, XMIT ONLY ———@¢————-<_ 3 
680 r--- 4 | 
[P/O 
MoD, = ok Sno 
STRAP +150 Hz FROM A5200A, > C 5 | XMISSION | 
XMIT ONLY 3 
LOCAL MIC INPUT ——»——“i—_¢ 6 A 
AUDIO OUT a 9 
7 
8 
Lae + : 
—_»—_____< =A N4I48 
REMOTE MIC INPUT 9 t R8515 10 
AUDIO MODULATION AND 0C {10 CRB504 an Hor | 
CORRECTION TO A6300A IN4148 Seen = , 
R8504, 560 AGC c8s08 | + 
F FROM A4200A, XMIT ———®—————_< RB522 8509 
Se See ie ONLY \) \anzazen DETECTOR UF, 6 |] O5UF by 
( | 
i CR8502 = = r | 
ae IN4H48 | pgsos ll (<tetti‘<‘i‘(‘(‘(<‘(‘(‘i‘<‘<‘<i‘ie we HH HH = 
3,300 iOUF sete IN4148 
RB5II RESI2 R8S13 2 
+ 620 9,100 
3 t | 
= ae 
—--——¥% — — | 


ouTi LOW PASS FILTER Z 


TPE0O07 
AuDIO 


DAMPING NETWORK 


L8401A = 84018 C8405 
191MH_ SIM UF “390K 


T8401 


(note 2) 


MODULATION AND 


DC CORRECTION SIGNALS 


TP8009 


HUNT CUTOFF 


—<~sa in 2 t ————_ \ 
TPBOO2 = +16 VC XMIT oni P2003 >. = (NOTE 2) 


A8300A XMTR IST & 2ND IF AMPL 


TM 11-5820-401 -34-2-2/0967-LP-432-3030 


FIRST IF. AMPL 


SECOND IF. AMPL 
@830! Q8302 


2N3251A, T8302 2N3251A 
2) : & 


SAWTOOTH 
GEN. 


TP8008 


i 
| 3 I 3 
C8303 C8306 
.OIUF OIUF 
R8308 
R8307 < 1,800 
| 1,800 
| | R6302 | R6&303 
€8304 C8307 
1,800 8,200 | “olur oe 
C8302 
= oo == abet 
| RB305 
IK 
| 
1 de 


SAWTOOTH GATE 


Q8403 
2N2222A 


J8301 
(P8301) 


HW.SMHz(XMIT ONLY) 
FROM Al400A 
(w409)(VI0) 


2 
® 
-— 
fo) 


EL4GP522 


FO-21. Modulator Assembly A8000A (Silicon) Schematic Diagram 
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FO-22, Speech Amplifier A8500A (Silicon) Schematic Diagram 
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FO-23. Power Supply Assemblies A9000 and A9400 Schematic 
Diagram 
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FO-24. Power Supply Assemblies A9000 and A9400A (Silicon) 
Schematic Diagram 
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FO-25. Power Supply Assemblies AQOQ0A (Silicon) and A9400B 
(Silicon) Schematic Diagram 
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FO-26. Received Signal Path Simplified 
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FO-27, Crystal Reference System (CRS) Functional Diagram 
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FO-28. Audio and Squelch Assembly A5000 Functional Diagram 


FO-28 


FREQUENCY CONTROL 
FROM CRS 


SIDETONE TO 
AUDIO 
ACCESSORIES 


‘< uae TRANSMITTER 
IGNAL SPEECH 
D AMPLIFIER 
(1) A8500 


(2) 


Ue eB I i ty | “7 
/ / / 
/ / 
LOCAL / / 
Sen Reh 41.50-64.45 MHz / / 
1500 / / 
| 
/ i 
! / 
: / 
/ 
/ 
/ 
AUDIO AMES RECEIVER RECEIVER / 


AND SQUELCH 
CONTROL 
A5000 


MIXER 
A1400 


IF AMPLIFIERS 
A4000 


SIDETONE AND 
SQUELCH 
CONTROL 


CUTOFF BIAS 


TRANSMITTER TRANSMITTER TRANSMITTER 
11.5 MHz PHASE FIRST AND SECOND 
MODULATOR DISCRIMINATOR IF AMPLIFIERS 


A8100 A8200 A8300 


/ 


MASTER TWO-STAGE 


TRANSMITTER DAMPING 


HUNT GENERATOR NETWORK eae On Pests ch 
A8400 A8400 (30.00-75.95 Miiz) AG400 


(6) (7) (8) 


PUSHBUTTON 
OPERATED 
SERVOSYSTEM 
A7000 
(RT 246(*)/VRC) 


MANUAL O 


TM 11-5820-401-34-2-2/0967-LP-432-3030 


30.00- 
75.95 MHz 
cima erg rales 
| ANTENNA | 
| MATCHING | 
| NETWORK | 
l MX6707/VRC 
L- ek Se 
(12) 
/ 
/ 
/ 
TO VHF TUNER / COAXIAL 
ANTENNA TUNING RELAY 
AND PROTECTION / K301 
CIRCUIT 


/ 
"I 
GEAR TRAIN TO [ BAND |, [mc], [kc] / conTROLS on 


/ / 


POWER 

DRIVE 

kn AMPLIFIER 
A6200 


(10) 


POWER SUPPLY 


A9000 


EL4GP392 
FO-29, Transmitted Signal Path Simplified 
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FO-30. Transmitter Frequency Contro/ Loop 
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FO-31. Servasystem Simplified 
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